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Description 

[0001 ] The present invention relates to a large-capac- 
ity recording medium, a method of reproducing informa- 
tion from the large-capacity recording medium, a repro- 
ducing apparatus for reproducing information from the 
large-capacity recording medium, a method of recording 
information in the large-capacity recording medium, and 
a recording apparatus for recording information in the 
large-capacity recording medium. In particular, this in- 
vention relates to an optical disk on which reproduction 
information, such as at least one movie, a plurality of 
selectable languages associated with this movie, a plu- 
rality of sub-pictures and a number of audio streams, 
are recorded at high density and from which selected 
reproduction information can be reproduced in an inter- 
active environment, a method and an apparatus for se- 
lectively reproducing the reproduction information from 
the optical disk, and a method and an apparatus for re- 
cording the reproduction information on the optical disk 
at high density. 

[0002] Recently, with a progress in data compression 
technology and high-density recording technology, a 
high-density recording type optical disk has been devel- 
oped as recording medium capable of storing a great 
amount of data. This type of recording medium will be 
able to store not only audio data but also video data as 
reproduction data, as well as video data and audio data 
of plural titles in the near future. Since this recording me- 
dium has a large memory capacity, it can store not only 
video data of a predesignated single story or audio data 
of a single arrangement, but also video data of multiple 
stories or audio data of multiple arrangement which can 
be selected by the user. Thus, an interactive environ- 
ment will be provided in the near future. 
[0003] In an example of multi-story video data, the us- 
er positively selects a scene development of a movie or 
a program and reproduces selected scenes successive- 
ly, thereby making it possible that the story is developed 
diversely according to the user's preference. Specifical- 
ly, an ordinary movie story has a plot of "introduction, " 
"development," "turn," and "conclusion." For example, 
the reproduced movie begins with a portion of the story, 
i.e. a segment story, corresponding to the "introduction. 
fl A plurality of segment stories, e.g. two segment sto- 
ries, are prepared as "development" segment stories. 
Further, a plurality of segment stories, e.g. two segment 
stories, are prepared as "turn" segment stories corre- 
sponding to each "development" segment story. Thus, 
four "turn" segment stories are prepared in total. Then, 
a plurality of segment stories, e.g. two segment stories, 
are prepared as "conclusion" segment stories corre- 
sponding to each "turn" segment story. Thus, eight "con- 
clusion" segment stories are prepared in total. In this 
example, the user can select a desired segment story 
at each change point of the story, thus enjoying different 
scene developments. 

[0004] Besides, a quiz program may be produced in 



the multi-story structure. Thereby, a quiz program with 
different levels of difficulty can be produced. In particu- 
lar, a quiz program focused on a field of questions in 
which the user is interested can be produced. In the 

s case of a fortune-telling program, a result of the fortune- 
telling may be displayed according to "YES/NO" of the 
user and/or the date of birth of the user. In an example 
of multi-arrangement audio data, a "solo" sound scene 
or a "ensemble 0 sound scene may be selected in a spe- 

io cific movement of an orchestra music. 

[0005] As regards the recording medium on which the 
multi-story video data or multi-arrangement audio data 
is recorded as reproduction data, selection information 
or branch information for selecting a certain segment 

is story following a preceding subsequent segment story 
is, in general, not recorded on the medium itself but on 
special application software. The application software 
associates the recorded contents with the branch infor- 
mation, and the branch information is selected on the 

20 application software. Thus, an exclusive-use application 
program is needed for each recording medium. In other 
words, even if recording mediums are common, an ex- 
clusive-use application program must be developed ac- 
cording to the data recorded on each recording medium. 

25 [0006] There is a recording medium of the type in 
which the branch information or selection information is 
recorded on the recording medium itself. In this record- 
ing medium, branch information or selection information 
is stored in a specific region of the recording medium. 

30 The specific region is always referred to read out the 
branch information or selection information. In this type 
of recording medium, a long time may be needed to ac- 
cess the selection information. Besides, when the re- 
corded data is re-recorded on another recording medi- 

35 urn and the re-recorded data is reproduced, the branch 
information or selection information may be lost, result- 
ing in a problem of reproduction. 
[0007] A first object of the invention is to provide a re- 
cording medium in which selectable items or movie sto- 

40 ries are recorded, the selectable items or movie stories 
being capable of being reproduced in accordance with 
a user's demand in an interactive environment. 
[0008] A second object of the invention is to provide 
a method of and apparatus for reproducing data from a 

4$ recording medium in which selectable items or movie 
stories are recorded, the selectable items or stories be- 
ing capable of being reproduced in accordance with a 
user's demand in an interactive environment. 
[0009] A third object of the invention is is to provide a 

50 method of and apparatus for producing data in which 
selectable items or movie stories are recorded, the se- 
lectable items or stories being capable of being repro- 
duced in accordance with a user's demand in an inter- 
active environment. 

55 [0010] A fourth object of the invention to a recording 
medium in which reproducing data including selectable 
items or movie stories and management data are re- 
corded, the selectable items or movie stories being ca- 
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pable of being reproduced with reference to the man- 
agement data in accordance with a user's demand in an 
interactive environment. 

[0011] A fifth object of the invention is to provide an 
apparatus for reproducing data from a recording medi- 5 
urn in which reproducing data including selectable items 
or movie stories and management data are recorded, 
the selectable items or stories being capable of being 
reproduced with reference to the management data in 
accordance with a user's demand in an interactive en- 10 
vironment. 

[0012] A sixth object of the invention is to provide a 
method of producing data in which reproducing data in- 
cluding selectable items or movie stories and manage- 
ment data are recorded, the selectable items or stories is 
being capable of being reproduced with reference to the 
management data in accordance with a user's demand 
in an interactive environment. 

[0013] A seventh object of the invention is to provide 
a communication system for transferring reproduction 20 
data with management data, in which selectable items 
or movie stories are recorded, the selectable items or 
stories being capable of being reproduced in accord- 
ance with a user's demand in an interactive environ- 
ment. 25 
[001 4] According to first aspect of the invention, there 
is provided a recording medium as defined in independ- 
ent claim 1 . 

[0015] According to second aspect of the invention, 
there is provided a method of recording reproducible 30 
video data as defined in independent claim 17. 
[0016] According to third aspect of the invention, there 
is provided an apparatus for recording reproducible vid- 
eo data as defined in independent claim 33. 
[0017] According to fourth aspect of the invention, 35 
there is provided a reproducing method as defined in 
independent claim 49. 

[001 8] According to fifth aspect of the invention, there 
is provided a reproducing apparatus as defined in inde- 
pendent claim 55. 40 
[0019] According to sixth aspect of the invention, 
there is provided a communication system for transfer- 
ring playback data with navigation data, as defined in 
independent claim 61. 

[0020] This invention can be more fully understood 45 
from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

FIG. 1 is a block diagram schematically showing an 
optical disk apparatus; so 
FIG. 2 is a block diagram showing details of the 
mechanism of a disk drive section shown in FIG. 1 ; 
FIG. 3 is a perspective view schematically showing 
the structure of an optical disk shown in FIG. 1 ; 
FIG. 4 is an explanatory view illustrating the struc- 55 
ture of a logic format of the optical disk shown in 
FIG. 3 according to an initial version; 
FIG. 5 is an explanatory view illustrating the struc- 



ture of a disk information file shown in FIG. 4; 
FIG. 6 is an explanatory view illustrating the struc- 
ture of a file such as a movie file or a music file as 
shown in FIG. 4; 

FIG. 7 is an explanatory view illustrating the hierar- 
chical structure of a video data area of the file shown 
in FIG. 6; 

FIG. 8 is an explanatory view showing 1 GOP 
(Group of Pictures) constituting a video cell shown 
in FIG. 7; 

FIG. 9 is an explanatory view showing parameters 
described on a cell information table in a file man- 
agement information area shown in FIG. 6; 
FIG. 1 0 is an explanatory view showing parameters 
described on a sequence information table in the* 
file management information area shown in FIG. 6; 
FIG. 11 is an explanatory view showing parameters 
described on a file management table in the file 
management information area shown in FIG. 6; 
FIG. 12 is a flow chart illustrating a completion-type 
sequence; 

FIG. 1 3 is a flow chart similarly illustrating the com- 
pletion-type sequence; 

FIG. 1 4 is a flow chart illustrating a connect ion -type 
sequence; 

FIG. 15 is a flow chart similarly illustrating the con- 
nection-type sequence; 

FIG. 16 is a flow chart similarly illustrating the con- 
nection-type sequence; 

FIG. 17 is a flow chart illustrating another connec- 
tion-type sequence; 

FIG. 18 is a flow chart similarly illustrating the con- 
nection-type sequence; 

FIG. 19 is a flow chart similarly illustrating the con- 
nection-type sequence; 

FIG. 20 is an explanatory view showing the relation- 
ship between cell information and sequence infor- 
mation; 

FIG. 21 is an explanatory view similarly showing the 
relationship between the cell information and se- 
quence information; 

FIGS. 22A to 22D are explanatory views similarly 
showing the relationship between the cell informa- 
tion and sequence information; 
FIG. 23 is a flowchart illustrating a process of form- 
ing cell information and sequence information; 
FIG. 24 is a flow chart similarly illustrating the proc- 
ess of forming the cell information and sequence 
information; 

FIG. 25 is a flow chart similarly illustrating the proc- 
ess of forming the cell information and sequence 
information; 

FIG. 26 shows a structure of a logic format of an 
optical disk according to an improved version of the 
logic format of the optical disk according to the initial 
version shown in FIG. 4; 

FIG. 27 shows a structure of a video manager 
shown in FIG. 26; 
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FIG. 28 shows a structure of a video object set 
(VOBS) shown in FIG. 27; 

FIG. 29 shows parameters and contents of a vol- 
ume manager information management table 
(VMGI_MAT) in the video manager (VMGI) shown s 
in FIG. 27; 

FIG. 30 shows a structure of a title search pointer 
table (TSPT) in the video manager (VMGI) shown 
in FIG. 27; 

FIG. 31 shows parameters and contents of title io 
search pointer table information (TSPTI) of the title 
search pointer table (TSPT) shown in FIG. 30; 
FIG. 32 shows parameters and contents of a title 
search pointer (TT__SRP) corresponding to an input 
number of the title search pointer table (TSPT) is 
shown in FIG. 30; 

FIG. 33 is a view for describing the structure of a 

program chain stored in the file; 

Fl G. 34 shows a structure of a video manager menu 

PGCI unit table ( VMG M_PGC IJJ T) shown in FIG. 20 

27; 

FIG. 35 shows parameters and contents of 
VMGM_PGCI unit table information shown in FIG. 

23; 

FIG. 36 shows parameters and contents of a video 25 
manager menu language unit search pointer shown 
in FIG. 35; 

FIG. 37 shows a structure of a video manager menu 
language unit shown in FIG. 34; 
FIG. 38 shows parameters and contents of video 30 
manager menu language unit information shown in 
FIG. 37; 

FIG. 39 shows parameters and contents of video 
manager menu program chain information shown 
in FIG. 37; 35 
FIG. 40 shows a structure of a video title set at- 
tribute table shown in FIG. 27; 
FIG. 41 shows parameters and contents of video 
title set attribute table information shown in FIG. 40; 
FIG. 42 shows parameters and contents of a video 40 
title set attribute search pointer shown in FIG. 40; 
FIG. 43 shows parameters and contents of video 
title set attribute shown in FIG. 40; 
FIG. 44 shows a structure of a video titie set shown 
in FIG. 26; 45 
FIG. 45 shows parameters and contents of a man- 
agement table (VTSI_MAT) of video title set infor- 
mation (VTSI) shown in FIG. 44; 
FIG. 46 shows a structure of a video title set part of 
title search pointer table (VTS_PTT_SRPT) shown so 
in FIG. 44; 

FIG. 47 shows parameters and contents of part of 
title search pointer information (PTT_SRPTI) 
shown in FIG. 46; 

FIG. 48 shows parameters and contents of a title 55 
unit search pointer (TTU_SRP) shown in FIG. 46; 
FIG. 49 shows parameters and contents of a part 
of title search pointer (PTT_SRP) shown in FIG. 46; 



FIG. 50 shows a structure of a table (VTS_PGCIT) 
of video title set program chain information shown 
in FIG. 46; 

FIG. 51 shows parameters and contents of informa- 
tion (VTS_PGCITI ) of a table (VTS_PGCIT) of video 
title set program chain information shown in FIG. 
50; 

FIG. 52 shows parameters and contents of a search 
pointer (VTS_PGCIT_SRP) of the table 
(VTS_PGCIT) of the video title set program chain 
information shown in FIG. 50; 
FIG. 53 shows a structure of program chain infor- 
mation (VTS_PGCI) for video title set correspond- 
ing to the program chain of video title set program 
chain information (VTS_PGCI) shown in FIG. 50; 
FIG. 54 shows parameters and contents of general 
information (PGC_GI) of a program chain of pro- 
gram chain information (VTS__PGCI) shown FIG. 
53; 

FIG. 55 is a bit map table showing description of 
PGC_CNT shown in FIG. 54; 
FIG. 56 shows a structure of a PGC navigation com- 
mand table (PGC_NV_CMDT) shown in FIG. 53; 
FIG. 57 shows parameters and contents of PGC 
navigation command table information 
(PGC_NV_CMDTI) shown in FIG. 56; 
FIG. 58 shows parameters and contents of a pre- 
navigation command (PRE_NV_CMD) shown in 
FIG. 56; 

FIG. 59 shows parameters and contents of a post- 
process navigation command (POST_NV_CMD) 
shown in FIG. 56; 

FIG. 60 shows parameters and contents of an inter- 
cell navigation command (ICJMV_CMD) shown in 
FIG. 56; 

FIG. 61 shows a structure of a program chain map 
(PGC_PGMAP) of program chain information 
(VTS_PGCI) shown in FIG. 53; 
FIG. 62 shows parameters and contents of an entry 
cell number (ECELLN) of a program described on 
a program chain map (PGC_PGMAP) shown in 
FIG. 61; 

FIG. 63 shows a structure of a cell playback infor- 
mation table (C_PBIT) of program chain information 
(VTS_PGCI) shown in FIG. 53; 
FIG. 64 shows parameters and contents of cell play- 
back information (C_PBI) on the cell playback infor- 
mation table (C_PBIT) shown in FIG. 63; 
FIG. 65 shows a structure of cell position informa- 
tion (C_POSI) of program chain information 
(VTS_PGCI) shown in FIG. 63; 
FIG. 66 shows parameters and contents of the cell 
position information (C_POSI) shown in FIG. 65; 
FIG. 67 shows a structure of a video title set menu 
PGC unit table; 

FIG. 68 shows parameters and contents of video 
title set PGCI unit table information shown in FIG. 
67; 
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FIG. 69 shows parameters and contents of a video 
title set language search pointer shown in FIG. 67; 
FIG. 70 shows a structure of a video title set menu 
language unit shown in FIG. 67; 
FIG. 71 shows parameters and contents of video 5 
title set menu language unit information shown in 
FIG. 70; 

FIG. 72 shows parameters and contents of a video 
title set PGCI search pointer shown in FIG. 70; 
FIG. 73 shows a structure of a navigation pack io 
shown in FIG. 28; 

FIG. 74 shows a structure of a video, audio or sub- 
picture pack shown in FIG. 28; 
FIG. 75 shows parameters and contents of presen- 
tation control information (PCI) of the navigation '5 
pack shown in FIG. 73; 

FIG. 76 shows parameters and contents of general 
information (PCI_GI) in presentation control infor- 
mation (PCI) shown in FIG. 75; 
FIG. 77 shows parameters and contents of disk 20 
search information (DSl) of the navigation pack 
shown in FIG. 73; 

FIG. 78 shows parameters and contents of DSl gen- 
eral information (DSI_Gl) of disk search information 
(DSl) shown in FIG. 77; 25 
FIG. 79 shows parameters and contents of synchro- 
nous playback information (SYNCI) of video object 
(VOB) shown in FIG. 77; 

FIG. 80 shows an operation flow from the start of 
the operation of the apparatus to the acquisition of 30 
the video title set; 

FIG. 81 is a flow chart of a video manager menu 
search operation; 

FIG. 82 shows an example of a video manager 
menu; 35 
FIG. 83 is a flow chart illustrating a video title set 
menu search operation; 

FIG. 84 shows an example of a video title set menu; 
FIG. 85 is flow chart illustrating a procedure for ac- 
quiring a video title set and reproducing a PGC; 40 
FIG. 86 illustrates the relationship between the vid- 
eo object and PGC and a procedure for reproducing 
the cell; 

FIGS. 87A and 87B show examples of a program 
chain; 45 
FIG. 88 is a block diagram showing an encoder sys- 
tem for encoding video data and generating a video 
file; 

FIG. 89 is a flow chart illustrating an encoding proc- 
ess shown in FIG. 88; so 
FIG. 90 is a flow chart illustrating a process of form- 
ing a video data file by combining video data, audio 
data and sub-picture data encoded by the flow of 
FIG. 89; 

FIG. 91 is a block diagram showing a disk formatter ss 
system for recording a formatted video file on the 
optical disk; 

FIG. 92 is a flow chart for producing logic data to be 



recorded on the disk, in the disk formatter shown in 
FIG. 91; 

FIG. 93 is a flow chart for producing, from the logic 
data, physical data to be recorded on the disk; and 
FIG. 94 schematically shows a system for transfer- 
ring the video title set shown in FIG. 26 through a 
communication system. 

[0021] Hereinafter, referring to the accompanying 
drawings, an optical disk reproducing apparatus accord- 
ing to an embodiment of the present invention will be 
explained. 

[0022] FIG. 1 is a block diagram of an optical disk re- 
producing apparatus that reproduces data from an op- 
tical disk associated with the embodiment of the present 
invention. FIG. 2 is a block diagram of a disk drive sec- 
tion that drives the optical disk shown in FIG. 1. FIG. 3 
shows the structure of the optical disk shown in FIGS. 
1 and 2. 

[0023] As shown in FIG. 1 , the optical disk reproduc- 
ing apparatus comprises a key/display section 4, a mon- 
itor section 6, and a speaker section 8. When the user 
operates the key/display section 4, this causes the re- 
corded data to be reproduced from an optical disk 10. 
The recorded data contains video data, sub-picture da- 
ta, and audio data, which are converted into video sig- 
nals and audio signals. The monitor section 6 displays 
images according to the audio signals and the speaker 
section 8 generates sound according to the audio sig- 
nals. 

[0024] It is known that the optical disk 1 0 is available 
with various structures. For instance, one type of the op- 
tical disk 1 0 is a read-only disk on which data is recorded 
with a high density as shown in FIG. 3. The optical disk 
1 0, as shown in FIG. 3, is made up of a pair of composite 
layers 18 and an adhesive layer 20 sandwiched be- 
tween the composite disk layers 18. Each of the com- 
posite disk layers 18 is composed of a transparent sub- 
strate 14 and a recording layer or a light-reflecting layer 
1 6. The disk layer 1 8 is arranged so that the light-reflect- 
ing layer 16 may be in contact with the surface of the 
adhesive layer 20. A center hole 22 is made in the optical 
disk 10. On the periphery of the center hole 22 on both 
sides, clamping areas 24 are provided which are used 
to clamp the optical disk 10 during its rotation. When the 
disk 1 0 is loaded in the optical disk apparatus, the spin- 
dle of a spindle motor 1 2 shown in FIG . 2 is inserted into 
the center hole 22. As long as the disk is being rotated, 
it continues clamped at the clamping areas 24. 
[0025] As shown in FIG. 3, the optical disk 10 has an 
information zone 25 around the clamping zone 24 on 
each side, the information zones allowing the informa- 
tion to be recorded on the optical disk 10. In each infor- 
mation area 25, its outer circumference area is deter- 
mined to be a lead-out area 26 in which no information 
is normally recorded, its inner circumference area ad- 
joining the clamping area 24 is determined to be a lead- 
in area 27 in which no information is normally recorded, 
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and the area between the lead-out area 26 and the lead- 
in area 27 is determined to be a data recording area 28. 
[0026] At the recording layer 1 6 in the information ar- 
ea 25, a continuous spiral track is normally formed as 
an area in which data is to be recorded. The continuous 
track is divided into a plurality of physical sectors, which 
are assigned serial numbers. On the basis of the sec- 
tors, data is recorded. The data recording area 28 in the 
information recording area 25 is an actual data record- 
ing area, in which reproduction data, video data, sub- 
picture data, and audio data are recorded in the form of 
pits (that is, in the form of changes in the physical state), 
as will be explained later. With the read-only optical disk 
1 0, a train of pits is formed in advance in the transparent 
substrate 14 by a stamper, a reflecting layer is formed 
by deposition on the surface of the transparent substrate 
1 4 in which the pit train is formed, and the reflecting layer 
serves as the recording layer 1 6. In the read-only optical 
disk 1 0, a groove is normally not provided as a track and 
the pit train in the surface of the transparent substrate 
14 serves as a track. 

[0027] The optical disk apparatus 12, as shown in 
FIG. 1 , further comprises a disk drive section 30, a sys- 
tem CPU section 50, a system ROM/RAM section 52, a 
system processor section 54, a data RAM section 56, a 
video decoder section 58, an audio decoder section 60, 
a sub-picture decoder section 62, and a D/A and data 
reproducing section 64. 

[0028] As shown in FIG. 2, the disk drive section 30 
contains a motor driving circuit 11 , a spindle motor 12, 
an optical head 32 (i.e., an optical pickup), a feed motor 
33, a focus circuit 36, a feed motor driving circuit 37, a 
tracking circuit 38, a head amplifier 40, and a servo 
processing circuit 44. The optical disk 10 is placed on 
the spindle motor 12 driven by the motor driving circuit 
11 and is rotated by the spindle motor 12. The optical 
head 32 that projects a laser beam on the optical disk 
10 is located under the optical disk 10. The optical head 
32 is placed on a guide mechanism (not shown). The 
feed motor driving circuit 37 is provided to supply a driv- 
ing signal to the feed motor 33. The motor 33 is driven 
by the driving signal and moves in and out the optical 
head 32 across the radius of the optical disk 10. The 
optical head 32 is provided with an objective lens 34 po- 
sitioned so as to face the optical disk 10. The objective 
lens 34 is moved according to the driving signal supplied 
from the focus circuit 36 so as to move along its optical 
axis. 

[0029] To reproduce the data from the above optical 
disk 10, the optical head 32 projects a laser beam on 
the optical disk 10 via the objective lens 34. The objec- 
tive lens 34 is moved little by little across the radius of 
the optical disk 10 according to the driving signal sup- 
plied from the tracking circuit 38. Furthermore, the ob- 
jective lens 34 is moved along its optical axis according 
to the driving signal supplied from the focusing circuit 
36 so that its focal point may be positioned on the re- 
cording layer 16 of the optical disk 10. This causes the 



laser beam to form the smallest beam spot on the spiral 
track (i.e., the pit train), enabling the beam spot to trace 
the track. The laser beam is reflected from the recording 
layer 1 6 and returned to the optical head 32. The optical 

5 head 32 converts the beam reflected from the optical 
disk 1 0 into an electric signal, which is supplied from the 
optical head 32 to the servo processing circuit 44 via the 
head amplifier 40. From the electric signal, the servo 
processing circuit 44 produces a focus signal, a tracking 

10 signal, and a motor control signal and supplies these 
signals to the focus circuit 36, tracking circuit 38, and 
motor driving circuit 11, respectively. 
[0030] Therefore, the objective lens 34 is moved 
along its optical axis and across the radius of the optical 

15 disk 1 0, its focal point is positioned on the recording lay- 
er 16 of the optical disk 10, and the laser beam forms 
the smallest beam spot on the spiral track. Furthermore, 
the spindle motor 12 is rotated by the motor driving cir- 
cuit 1 1 at a specific rotating speed. This allows the beam 

20 to track, for example, at a constant linear speed. 

[0031] The system CPU section 50 of FIG. 1 supplies 
to the servo processing circuit 44 a control signal serving 
as an access signal. In response to the control signal, 
the servo processing circuit 44 supplies a head-moving 

25 signal to the feed motor driving circuit 37, which supplies 
a driving signal to the feed motor 33. Then, the feed mo- 
tor 33 is driven, causing the optical head 32 to move 
across the radius of the optical disk 1 0. Then, the optical 
head 32 accesses a specific sector formed at the re- 

30 cording layer 16 of the optical disk 10. The data is re- 
produced from the specific sector by the optical head 
32, which then supplies it to the head amplifier 40. The 
head amplifier 40 amplifies the reproduced data, which 
is outputted at the disk drive section 30. 

35 [0032] The reproduced data is transferred and stored 
in the data RAM section 56 by the system processor 
section 54 which is controlled by the system CPU sec- 
tion 50 which is operated in accordance with the pro- 
grams stored in the system ROM/RAM section 52. The 

40 stored reproduced data is processed at the system proc- 
essor section 54, which sorts the data into video data, 
audio data, and sub-picture data, which are supplied to 
the video decoder section 58, audio decoder section 60, 
and sub-picture decoder section 62, respectively, and 

45 are decoded at the respective decoders. The D/A and 
data-reproducing section 64 converts the decoded vid- 
eo data, audio data, and sub-picture data into an analog 
video signal and an analog audio signal, and supplies 
the resulting video signal to the monitor 6 and the result- 

50 ing audio signal to the speaker 8. Then, on the basis of 
the video signal and sup-picture signal, images are dis- 
played on the monitor section 6 and according to the 
audio signal, sound is simultaneously reproduced at the 
speaker section 8. 

55 [0033] The structure of the logic format of the optical 
disk apparatus shown in FIG. 1 will now be described. 
At present, an initial version and a new version produced 
by improving the initial version are available as the logic 
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format of the optical disk apparatus. At first, the logic 
format of the initial version will be described with refer- 
ence to FIGS. 4 to 1 1 . Then, with reference to FIGS. 1 5 
to 79, the logic format of the new version will be de- 
scribed. The operation of the optical disk apparatus 
shown in FIG. 1 will be described in greater detail along 
with the logic formats of the initial version and new ver- 
sion of the optical disk 10. 

[0034] A data recording region 28 beginning with the 
read-in area 27 and ending with the read-out area 26 on 
the optical disk 10 shown in FIG. 1 has a volume struc- 
ture, as shown in FIG. 4. This volume structure compris- 
es a hierarchical volume management information re- 
gion 70 and a hierarchical file region 80. The volume 
management information region 70 corresponds to logic 
block numbers 0 to 23 defined according to ISO9660. A 
system area 72 and a volume management area 74 are 
assigned to the volume management information region 
70. The system area 72 is normally an empty area and 
the contents thereof are not defined. For example, the 
system area 72 is provided for an editor or a provider 
for editing data to be recorded on the optical disk 10 or 
a person who provides a title. A system program for 
achieving the drive of the optical disk apparatus accord- 
ing to the editor's intention is stored in the system area 
72 on an as-needed basis. The volume management 
area 74 stores volume management information for 
managing a disk information file 76 in the file region 80 
(hereinafter referred to simply as "disk information file 
76") and a file 78 such as a movie file or a music file, i. 
e. data on the recording positions, recording capacities, 
file names, etc. of all files. 

[0035] Files 76 and 78 of file numbers 0 to 99 desig- 
nated by logic block numbers beginning with 24 are pro- 
vided in the file region 80. The file 76 with file number 0 
is assigned as disk information file 76. The files 78 with 
file numbers from 1 to 99 are assigned as movie files or 
video files, or music files. 

[0036] As is shown in FIG. 5, the disk information file 
76 comprises a file management information area 82 
and a menu video data area 84. The file management 
information area 82 stores a selectable sequence re- 
corded on the entire optical disk 1 0, i.e. file management 
information for selecting a video title or an audio title. 
The menu video data area 84 stores, in units of a menu 
data cell 90, image data of a menu screen for displaying 
a selection menu of a title, etc. As will be described later 
in detail, the menu video data of the menu video data 
area 84 is divided into units of a size necessary for a 
purpose, i.e. an i-number of menu cells 90 sequentially 
numbered from #1 in the order in which the cells 90 are 
recorded on the menu video data area 84 on the disk 
1 0. The menu cells 90 store video data, sub-picture data 
or audio data relating to selection of a movie title or an 
audio title, selection of a program of each title, etc. 
[0037] As shown in FIG. 5, the file management infor- 
mation area 82 comprises three information areas:' a 
disk structure information area 86 for storing a disk 



structure information (DSINF), a menu structure infor- 
mation area 87 for storing menu structure information 
(MSINF), and a menu cell information table (MCIT) 88 
for storing cell information. These three information ar- 

5 eas are arranged in this order. 

[0038] The disk structure information area 86 princi- 
pally stores disk structure information such as the 
number (expressed as parameter DSINF between nu- 
merals 1 and 99) of movie files and music files, i.e. re- 

10 production files 78, recorded in the file region 80 of the 
disk 10, and the number of sequences (i.e. sets of video 
data including video data, audio data and sub-picture 
data, as will be described later in detail) being present 
within each file 78, i.e. the number of titles (expressed 

is as parameter FSINF). 

[0039] The menu structure information area 87 stores 
information such as the total number (i.e. parameter 
NOMCEL) of menu cells 90 in the menu video data area 
84 recorded in the disk information file 76 and a start 

20 cell number (i.e. parameter TMSCEL) of the title menu 
cells 90 constituting a series of menu video data for se- 
lecting the title present within the disk. 
[0040] The menu cell information table 88 is defined 
as an aggregation of an i-number of cell information ar- 

25 eas 89 in which cell information necessary for reproduc- 
tion of the menu cells 90 is stated in the order of the cell 
numbers. When the file 76 includes no picture data for 
displaying the menu, the menu information table is not 
described. The cell information table 88 stores informa- 

30 tion relating to the position (i.e. parameter MCSLBN de- 
scribed by an offset logic block number from the begin- 
ning of the file) of the menu cell 90 in the file 76, and the 
size (i.e. parameter MCNLB described by the logic block 
number), etc. The disk structure information (DSINF) 

35 and menu structure information (MSINF) are succes- 
sively described in the file management information ar- 
ea 82. The menu cell information table (MCIT) 88 is 
aligned at a boundary of logic blocks. 
[0041] Music data or movie data of one or more titles 

40 is stored in the movie files or music files 78 correspond- 
ing to file numbers 1 to 99. Each file 78 has a file struc- 
ture, as shown in FIG. 6, comprising a file management 
information area 101 storing information on the data 
contained in the file 78, i.e. management information (e. 

45 g. address information, presentation control informa- 
tion, etc.), and a video data area 1 02 storing moving vid- 
eo data (including video data, audio data and sub-pic- 
ture data) in the file 78. In the picture data area 102, 
picture data is divided in units, like the menu cells 90 of 

50 the disk information file 76, and the picture data is ar- 
ranged as a j-number of picture data cells 105. 
[0042] In general, movie data or audio data of a cer- 
tain title is expressed as an aggregation of successive 
sequences 106. For example, the story of a movie is 

55 expressed by successive sequences 106 correspond- 
ing to "introduction," "development," "turn," and "conclu- 
sion." Accordingly, the video data area 102 of each file 
78 is defined as an aggregation of sequences 106, as 
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shown in FIG. 7. Each sequence 106 is expressed by a 
plurality of video programs 1 07 corresponding to various 
scenes of the story. Each video program 107 comprises 
a plurality of video data cells 105. Each video data cell 
105, as shown in FIG. 8, comprises a plurality of groups 
of pictures (GOP) in each of which a control pack (DSI) 
92, a video pack 93, a sub-picture pack 95 and an audio 
pack 98 are combined. The structure of the video cell 
105 is substantially the same as that of the menu cell 
90. The video data 102 consists of movie data, audio 
data, sub-picture data, etc., which have been com- 
pressed according to a compression standard of, e.g. 
MPEG1 (Moving Picture Expert Group) or MPEG2 and 
recorded in a data format corresponding to a system lay- 
er of MPEG2. Specifically, the video data 102 is a pro- 
gram stream defined by the MPEG standard. Further, 
each of the packs 92, 93, 95 and 98 has a pack structure 
comprising a pack header 97 and a packet 99 corre- 
sponding to the pack defined by the MPEG1 orMPEG2. 
[0043] The file management information area 101 
comprises a file management table (FMT) 113, a se- 
quence information table (SIT) 114, a cell information 
table (CIT) 115 and a disk search map (DSM). 
[0044] The video data cells in the video data area 1 02 
are assigned sequential numbers from #1 in the order 
of record on the disk, and the cell numbers and cell in- 
formation associated with the cell numbers are stated 
on the cell information table 115. Specifically, the cell 
information table 115 is defined as a group of areas 117 
storing a j-number of cell information (CI) units which 
are necessary for reproduction of the video data cells 
and are stated in the order of the cell numbers. The cell 
information (CI) includes information on the position, 
size, playback time, etc. of the cell within the file 78. 
[0045] FIG. 9 shows the contents of the cell informa- 
tion (CI) stored on the cell information table 115. In the 
cell information (CI), such contents as start positions 
and sizes of video cells formed by dividing the video data 
in units associated with objects are described as param- 
eters. Specifically, the cell information (CI) comprises 
cell classification information (CCAT) indicating the con- 
tent of the video cell, i.e. one of a movie, a "karaoke" 
and an interactive menu, cell playback information 
(CTIME) indicating a total playback time of the video 
cell, cell start position information (CSLBN) indicating 
the start position of the video cell, i.e. the start address, 
and cell size information (CNLB) indicating the size of 
the video cell. 

[0046] The sequence information table 11 4 is defined 
as a group of areas 116 for storing an i-number of se- 
quence information (SI) units representing, for example, 
the order of selecting and reproducing the cells 105 in 
a range designated for each sequence 106. Each se- 
quence information (SI) unit contains information on the 
order of reproduction of video cells 105 recorded in the 
sequence 106 and on presentation control information 
relating to the reproduction. The sequences 106 are 
classified into two types: a completion-type sequence 



which is completed by a single sequence, and a con- 
nection-type sequence which is branched and connect- 
ed to the next sequence. Connection -type sequences 
include: a connection-type head sequence which is a 

5 head sequence of video data corresponding to a multi- 
story and can be branched and connected to the next 
sequence, i.e. a connection-type head sequence in 
which the story varies according to the manner of choice 
of the story; a connection-type intermediate sequence 

10 which is a branch of another connection-type sequence 
and is connected to still another sequence; and a con- 
nection-type end sequence which is connected to an- 
other connection-type sequence and is completed, i.e. 
a connection-type end sequence with which the story is 

*5 completed. Sequence numbers 1 to i are assigned to 
these sequence information units. The beginning point 
information of each sequence information unit is written 
on the file management information table 113. 
[0047] FIG. 10 shows the contents of the sequence 

20 information (SI) unit stored on the sequence information 
table 114 in the file management information area 101 
shown in FIG. 6. As shown in FIG. 10, the sequence 
information area 116, the order of playback of video 
cells, the sequence information, etc. are described. The 

25 number of the sequence information (SI) corresponds 
to the number of the sequence. The sequence informa- 
tion units are stored on the sequence information table 
114 in the order of the numbers thereof. The sequence 
number 1 is a default reproduction sequence. It is de- 

30 sirable that the cells of the sequence be arranged suc- 
cessively in a designated order. The sequence informa- 
tion 116 comprises sequence classification information 
(SCAT), sequence playback time (STIME), connection 
sequence number information (SNCSQ), sequence 

35 number list information (SCSQN) and sequence control 
information (SCINF). The sequence classification infor- 
mation (SCAT) indicates one of the completion-type se- 
quence which is completed by reproduction of a single 
sequence; the connection-type head sequence which is 

40 a head sequence of video data corresponding to a multi- 
story and can be branched and connected to the next 
sequence; the connection-type intermediate sequence 
which is a branch of another connect ion -type sequence 
and is connected to still another sequence; and the con- 

45 nection-type end sequence which is connected to an- 
other connection-type sequence and is completed. The 
sequence classification information (SCAT) also indi- 
cates the use of the sequence, i.e. one of a movie, a 
"karaoke" and an interactive menu. The sequence play- 

so back time (STIME) indicates the total playback time of 
the sequence. The connection sequence number infor- 
mation (SNCSQ) indicates the number of sequences 
which are connectable to a connection-type sequence 
after this connection-type sequence is reproduced. The 

55 sequence number list information (SCSQN) indicates a 
list of sequence numbers of the connectable sequences 
described in the connection sequence number informa- 
tion (SNCSQ). The sequence control information 
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(SCINF) describes the order of playback of cells of the 
sequence, according to which order the cells are repro- 
duced and the sequence is executed. A range in which 
one of plural cells is selected and reproduced is de- 
scribed as a block or an aggregation of cells. By desig- 
nating the block, the sequence of the block is executed. 
[0048] The file management table (FMT) 113 stores 
various data on the video file 78. The file management 
table 113 describes, as shown in FIG. 11, the name of 
the file (FFNAME) and an identifier (FFID) for determin- 
ing whether or not the file can be reproduced by the op- 
tical disk reproducing apparatus in which the optical disk 
is mounted. The file identifier (FFID) is, for example, an 
identifier for identifying a movie file. The file manage- 
ment table 1 1 3 also describes the start addresses (FS A- 
SIT, FSACIT) of the sequence information table (SIT) 
114 and cell information table (CIT) 115, the number 
(FNSQ) of sequence information (SI) units and the 
number (FNCEL) of cell information (CI) units stated in 
these tables, the start address (FSAESI) of each se- 
quence indicated by a relative distance from the begin- 
ning of the sequence information table (CIT) 114, the 
start address (FSADVD) of the video data in the video 
data area 1 02, and data attributes or information for re- 
producing each data unit. In the start address (FSASIT) 
of the sequence information table 114, the start address 
of the sequence information table 114 from the begin- 
ning of the file 78 to which the file management table 
113 belongs is described by an offset block logic 
number. In the sequence information start address 
(FSAESI), the start address and size of each sequence 
information unit in the sequence information table 114 
are described with respect to all the sequences in the 
order of the description of the sequences. The start ad- 
dress is described by an offset byte number from the 
beginning of the sequence information table 114. 
[0049] Referring back to FIG. 1 , the operation for re- 
producing movie data from the optical disk 10 having 
the logic format shown in FIGS. 4 to 11 will now be de- 
scribed. In FIG. 1, solid-like arrows between the blocks 
indicate data buses, and broken-line arrows indicate 
control buses. 

[0050] In the optical disk apparatus shown in FIG. 1, 
when power is supplied, the system CPU section 50 
reads out an initial operation program from the system 
ROM/RAM section 52 and activates the disk drive sec- 
tion 30. The disk drive section 30 starts a read-out op- 
eration from the read-in area 27 and reads out volume 
management information from the volume management 
information area 74 of the volume management infor- 
mation region 70 following the read-in area 27. Specifi- 
cally, the system CPU section 50 delivers a read com- 
mand to the disk drive section 30 in order to read out 
the volume management information from the volume 
management information area 74 recorded on a prede- 
termined position on the disk 1 0 set in the disk drive sec- 
tion 30. Thus, the system CPU section 50 reads out the 
volume management information and temporarily 



stores the read-out information in the data RAM section 
56 via the system processor section 54. The system 
CPU section 50 extracts, from the volume management 
information data sequence stored in the data RAM sec- 
5 tion 56, necessary management information such as the 
record position of each file, the record capacity, etc. The 
extracted information is transferred and saved in a pre- 
determined location in the system ROM/RAM section 
52. 

10 [0051] The system CPU section 50 refers to the pre- 
viously obtained information on the record position of 
each file, the record capacity, etc. in the system ROM/ 
RAM section 52, and obtains the disk information file 76 
corresponding to the file number 0. Specifically, the sys- 

15 tern CPU section 50 refers to the previously obtained 
information on the record position of each file, the record 
capacity, etc. in the system ROM/RAM section 52, de- 
livers a read command to the disk drive section 30, 
reads out file management information of the disk inter- 
na mation file 76 with the file number 0, and stores the read- 
out information in the data RAM section 56 via the sys- 
tem processor section 54. Similarly, the obtained infor- 
mation is transferred and saved in a predetermined lo- 
cation in the system ROM/RAM section 52. 

25 [0052] The system CPU section 50 makes use of the 
disk structure information 86, menu structure informa- 
tion 87 and menu cell information table 88 of the file 
management information in the disk information file 76 
and reproduces and presents on the screen the se- 

30 quence (title) selection menu of the menu video data 84. 
[0053] The user selects the sequence (title) to be re- 
produced of the title by the key/display section 4 on the 
basis of the selection numbers displayed on the menu 
screen. Thereby, the file number, sequence information 

35 and audio stream belonging to the selected sequence 
are specified. When the sequence is selected, there are 
two cases. In one case, all sequences are selected on 
the basis of the menu screen. In the other case, a top 
sequence is selected and when the top sequence has 

40 been completed, the next sequence is selected from 
menu cells included in the video cell. The selection of 
the sequence will be described later. 
[0054] The operation until the designated video file 78 
is acquired and the video data 102 is reproduced will 

45 now be described. In order to acquire the sequence in- 
formation associated with the designated sequence 
number, the information on the record position and 
record capacity of each video file 78 is obtained from 
the volume management information 74 and is used. At 

50 first, the file management information 101 of the video 
file 78 belonging to the sequence to be reproduced is 
read out, as in the case of the disk information file 76, 
and stored in the data RAM section 56. 
[0055] The system CPU section 50 obtains the se- 

55 quence information corresponding to the designated se- 
quence number from the sequence information table 
114 of the file management information 101 stored in 
the data RAM section 56. The obtained data and the cell 
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information 117 in the cell information table 115 neces- 
sary for reproducing the sequence are transferred and 
stored in the system ROM/RAM section 52. 
[0056] The cell information on the cell which is to be 
first reproduced is obtained from cell playback order in- 
formation in the thus acquired sequence information. On 
the basis of the video data reproduction start address 
and size data in the cell information, a read command 
for read from a target address is delivered to the disk 
drive section 30. The disk drive section 30 drives the 
optical disk 10 according to the read command and 
reads the data of the target address from the optical disk 
10. The read-out data is sent to the system processor 
section 54. The system processor section 54 temporar- 
ily stores the sent data in the data RAM section 56 and 
determines the kind of data (video, audio, sub-picture, 
reproduction information, etc.) on the basis of header 
information added to the stored data. The data is trans- 
ferred to the decoder section 58, 60 or 62 associated 
with the kind of the data. 

[0057] Each decoder section 58, 60, 62 decodes the 
data according to the data format and sends the decod- 
ed data to the D/A and data reproducing section 64. The 
D/A and data reproducing section 64 converts the de- 
coded digital signal to an analog signal and subjects the 
analog signal to a mixing process. The resultant signal 
is output to the monitor section 6 and speaker section 8. 
[0058] In the process of determining the kind of data, 
if data is reproduction information representing the re- 
production position of video data, etc., the reproduction 
data is not transferred and is stored in the data RAM 
section 56. The reproduction information is referred to 
by the system CPU section 50 on an as-needed basis 
and is used for monitoring in video data reproduction. 
[0059] If the reproduction of one cell is completed, the 
cell information to be reproduced subsequently is ob- 
tained from the cell playback order information in the se- 
quence information and the playback is continued. 
[0060] The operation of the completion-type se- 
quence, which is an ordinary sequence in the present 
optical disk reproducing apparatus, will now be de- 
scribed with reference to the flow charts of FIGS. 1 2 and 
13. 

[0061] If the user designates the first sequence 
number (Req. NO), the completion -type sequence, 
which specifies the file 78 corresponding to the desig- 
nated sequence, is started (step SO). The file manage- 
ment information of the specified file 78 having the file 
structure as shown in FIG. 6 is read out from the disk 
10, and the read-out data is temporarily stored in the 
data RAM section 56 (step S1). From the file manage- 
ment table (FMT) 113 in the file management informa- 
tion stored in the data RAM section 56, the system CPU 
section 50 acquires the total sequence number (FNSQ), 
the start address (FSASIT) of the sequence information 
table (SIT), and the start address (FSAESI) of each se- 
quence information (SI) unit (step S2). 
[0062] The sequence number (Req. NO) designated 



by the user is compared with the total sequence number 
(FNSQ) in advance, and it is determined if the designat- 
ed sequence number (Req. NO) is out of the range (step 
S3). If the designated sequence number (Req. NO) is 

5 out of the range, the operation is completed. 

[0063] The parameters of the start address (FSASIT) 
of the sequence information table (SIT) and the start ad- 
dress (FSAESI) of the sequence information (SI), which 
were obtained from the sequence information table 

10 (SIT) of the file management information in step S2, are 
used to detect the presence/absence of the sequence 
information (SI) corresponding to the sequence number 
(Req. NO) designated by the user, and the target se- 
quence information (SI) is obtained (step S4). In the start 

15 address (FSASIT) of the sequence information table 
114, the start address of the sequence information table 
114 from the beginning of the file 78, to which the file 
management table 113 belongs, is described by an off- 
set logic block number. In the sequence information start 

20 address (FSAESI), the start address of each sequence 
information unit in the sequence information table 114 
is described by an offset by the number from the begin- 
ning of the sequence information table 114. Thus, the 
sequence number (Req. NO) corresponds to bytes cal- 

25 culated by multiplying the offset logic block number of 
the start address (FSASIT) of the sequence information 
table 114 by 2048 bytes equivalent to one block and 
adding the resultant to the offset byte number of the des- 
ignated sequence information start address (FSAESI). 

30 That is, SI(Req. NO) = FSASIT*2048 + FSAESI(Req. 
NO). 

[0064] From these two addresses (FSASIT, FSAESI), 
the following parameters in the sequence information 
(SI) are obtained: the sequence classification (SCAT), 

35 structure cell number (SNCEL), connection sequence 
number (SNCSQ), connection-destination sequence 
number (SCSQN) and sequence control information list 
(SCINF) (step S5). From the sequence information (SI), 
the first acquired sequence classification (SCAT) is de- 

40 termined (step S6). If the determined classification is not 
the completion-type sequence, the operation is com- 
pleted (step S7). 

[0065] If the determined result is the completion-type 
sequence, the cell number of the cell to be first repro- 

45 duced is taken out from the beginning of the sequence 
control information (SCINF) (step S8). 
[0066] From the cell information table (CIT) 115 in the 
file management information, the cell information (CI) of 
the associated number is obtained in the order of de- 

50 scription from the first reproduced cell number. Based 
on the cell playback address information, the system 
CPU section 50 reproduces, from the video data area 
10 in the file shown in FIG. 6, the target video cell by 
delivering a read-out/reproduction command to the op- 

55 tical disk drive section 30 (step S9). 

[0067] If the reproduction of the cell is completed, it is 
determined whether there is a cell to be reproduced sub- 
sequently (i.e. whether the last cell or not) (step S10). 
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Since the number of structure cells (SNCEL) of one se- 
quence is described as sequence information (SI), it is 
possible to determined whether the reproduced cell is 
the last one, by determining the cell number of the taken- 
out video cell. 

[0068] If the taken-out video cell is not the last one, 
the cell number of the cell to be reproduced subsequent- 
ly is taken out from the sequence control information 
(SCINF), and step S9 is executed once again (step 
S11). 

[0069] The operation of the connection-type se- 
quence, which is an interactive sequence in the present 
optical disk reproducing apparatus, will now be de- 
scribed with reference to the flow charts of FIGS. 14, 15 
and 16. 

[0070] If the user designates the first sequence 
number (Req. NO), the connection-type sequence, 
which specifies the file 78 corresponding to the desig- 
nated sequence, is started (step S1 2). The file manage- 
ment information of the file 78 designated by the user 
and having the file structure as shown in FIG. 6 is read 
out from the disk 1 0, and the read-out data is temporarily 
stored in the data RAM section 56 (step S1 3). From the 
file management table (FMT) 113 in the file manage- 
ment information stored in the data RAM section 56, the 
system CPU section 50 acquires the total sequence 
number (FNSQ), the start address (FSASIT) of the se- 
quence information table (SIT) 114, and the start ad- 
dress (FSAESI) of each sequence information (SI) unit 
(step S14). 

[0071] The sequence number (Req. NO) designated 
by the user is compared with the total sequence number 
(FNSQ) in advance, and it is determined if the designat- 
ed sequence number (Req. NO) is out of the range (step 
S15). If the designated sequence number (Req. NO) is 
out of the range, the operation is completed. 
[0072] The parameters of the start address (FSASIT) 
of the sequence information table (SIT) and the start ad- 
dress (FSAESI) of the sequence information (SI), which 
were obtained from the sequence information table 
(SIT) of the file management information in step S14, 
are used to detect the presence/absence of the se- 
quence information (SI) corresponding to the sequence 
number (Req. NO) designated by the user, and the tar- 
get sequence information (SI) is obtained (step S1 6). As 
has already been described, in the start address (FSA- 
SIT) of the sequence information table 1 1 4, the start ad- 
dress of the sequence information table 114 from the 
beginning of the file 78, to which the file management 
table 113 belongs, is described by an offset logic block 
number. In the sequence information start address 
(FSAESI), the start address of each sequence informa- 
tion unit in the sequence information table 114 is de- 
scribed by an offset by the number from the beginning 
of the sequence information table 114. Thus, the se- 
quence number (Req. NO) corresponds to bytes calcu- 
lated by multiplying the offset logic block number of the 
start address (FSASIT) of the sequence information ta- 



ble 114 by 2048 bytes equivalent to one block and add- 
ing the resultant to the offset byte number of the desig- 
nated sequence information start address (FSAESI). 
That is, 

5 SI (Req. NO) = FSASIT*2048 + FSAESI(Req. NO). 
[0073] From these two addresses (FSASIT, FSAESI), 
the following parameters in the sequence information 
(SI) are obtained: the sequence classification (SCAT), 
structure cell number (SNCEL), connection sequence 
10 number (SNCSQ), connection-destination sequence 
number (SCSQN) and sequence control information list 
(SCINF) (step S17). From the sequence information 
(SI), the first acquired sequence classification (SCAT) 
is determined (step S18). If the determined classification 
is not the completion-type sequence, the operation is 
completed (step S19). 

[0074] If the determined result is the connection-type 
head sequence, a flag for connection sequence contin- 
uation is set (step S20) and the cell number of the cell 
to be first reproduced is taken out from the beginning of 
the sequence control information (SCINF) (step S21). 
[0075] From the cell information table (CI T) 115 in the 
file management information, the cell information (CI) of 
the associated number is obtained in the order of de- 
scription from the first reproduced cell number. Based 
on the cell playback address information, the system 
CPU section 50 reproduces, from the video data area 
10 in the file shown in FIG. 6, the target video cell by 
delivering a read-out/reproduction command to the op- 
tical disk drive section 30 (step S23). 
[0076] If the reproduction of the cell is completed, it is 
determined whether there is a cell to be reproduced sub- 
sequently (i.e. whether the last cell or not) (step S24). 
Since the number of structure cells (SNCEL) of one se- 
quence is described as sequence information (SI), it is 
possible to determined whether the reproduced cell is 
the last one, by determining the cell number of the taken- 
out video cell. 

[0077] If the taken-out video cell is not the last one, 
the cell number of the cell to be reproduced subsequent- 
ly is taken out from the sequence control information 
(SCINF) (step S22), and step S23 is executed once 
again (step S23). 

[0078] In step S23, if the taken-out video cell is the 
last cell, the parameter cell classification (CCAT) in the 
cell information (C!) is checked (step S25). It is deter- 
mined whether the cell classification (CCAT) of the last 
cell is a menu cell (step S26). 

[0079] If the cell classification (CCAT) of the last cell 
is the menu cell, the system CPU 50 executes a pres- 
entation control and stops the reproduction while pre- 
senting the menu screen, and the system CPU 50 waits 
for a menu selection input from the user (step S27). 
[0080] If the selection input is performed by the user 
through the key/display section 4, the system CPU 50 
specifies the connection-destination sequence number 
from the aforementioned connection sequence number 
(SNCSQ) and connection-destination sequence 
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number (SCSQN) (step S28). If the connection-type se- 
quence number is specified, the control is returned to 
step S16, and the reproduction of the target sequence 
selected by the user on the menu is executed in the 
aforementioned process. 

[0081] In step S26, if it is determined that the last cell 
is not the menu cell, it is determined by using the se- 
quence classification (SCAT) of sequence information 
(SI) whether the currently reproduced sequence is a 
connection-type end sequence (step S29). If the deter- 
mination result shows that the currently reproduced se- 
quence is not the connection-type end sequence, the 
head sequence number described in the connection- 
destination sequence number (SCSQN) of the se- 
quence information (SI) is set as connection-destination 
sequence (step S30) and the control is returned to step 
S16. Thus, the specified sequence is reproduced with 
the head sequence number. 

[0082] In step S29, if the currently reproduced se- 
quence is determined to be the connection-type end se- 
quence, a series of reproducing operations is complet- 
ed. 

[0083] In step S19, if the sequence classification 
(SCAT) obtained from the sequence information (SI) is 
not the connection-type head sequence, it is then deter- 
mined if the flag for connection sequence continuation 
is set (step S31 ). In step S31 , if the flag for connection 
sequence continuation is set, it is then determined 
whether the reproduced sequence is a connection-type 
intermediate sequence (step S32). In step S32, if the 
sequence is determined to be the intermediate se- 
quence, the control returns to step S21 and the afore- 
mentioned step is executed. 

[0084] In step S32, if the sequence is not determined 
to be intermediate sequence, it is then determined 
whether the sequence is the connection-type end se- 
quence (step S33). 

[0085] In step S33, if the sequence is determined to 
be the end sequence, the flag for contin uation is cleared, 
and the control returns to step S21 to execute the afore- 
mentioned step (step S34). 

[0086] In step S33, if the sequence is not determined 
to be the end sequence, the operation is completed. 
[0087] In step S31 , if the continuation flag is not set, 
the operation is completed. 

[0088] The flow charts of FIGS. 17, 18 and 19 show 
an example of an operation wherein in the case where 
a selection process of a sequence number selected by 
the user is registered in advance in a memory, etc. the 
associated sequence is automatically reproduced ac- 
cording to the registered content at the time of sequence 
reproduction. The operation of sequence reproduction 
according to the registered content of the sequence will 
now be described with reference to FIGS. 1 7, 1 8 and 1 9. 
[0089] At first, the user selects a connection se- 
quence number (Req. NO) on the menu screen and in- 
puts the order of sequence reproduction through the 
key/display section 4. Then, a connection sequence 



number relating to the order of sequence reproduction 
is stored on a memory table at a predetermined location 
in the system ROM/RAM section 52. Thus, the operation 
for the connection-type sequence begins (step S41). 

5 Like the above-described operation flow of the connec- 
tion-type sequence, the file management information of 
the file 78 designated by the user and having the file 
structure as shown in FIG. 6 is read out from the disk 
10, and the read-out data is temporarily stored in the 

10 data RAM section 56 (step S42). From the file manage- 
ment table (FMT) 113 in the file management informa- 
tion stored in the data RAM section 56, the system CPU 
section 50 acquires the total sequence number (FNSQ), 
the start address (FSASIT) of the sequence information 

15 table (SIT) 114, and the start address (FSAESI) of each 
sequence information (SI) unit (step S43). 
[0090] The head sequence number (Req. NO) of the 
series of sequence numbers (Req. NO) selected in ad- 
vance and stored on the memory table is taken out from 

20 this memory table (step S44). 

[0091] The parameters of the start address (FSASIT) 
of the sequence information table (SIT) and the start ad- 
dress (FSAESI) of the sequence information (SI), which 
were obtained from the sequence information table 

25 (SIT) of the file management information in step S43, 
are used to detect the presence/absence of the se- 
quence information (SI) corresponding to the sequence 
number (Req. NO) designated by the user, and the tar- 
get sequence information (SI) is obtained (step S45). As 

30 has already been described, in the start address (FSA- 
SIT) of the sequence information table 114, the start ad- 
dress of the sequence information table 114 from the 
beginning of the file 78, to which the file management 
table 113 belongs, is described by an offset logic block 

35 number. In the sequence information start address 
(FSAESI), the start address of each sequence informa- 
tion unit in the sequence information table 114 is de- 
scribed by an offset by the number from the beginning 
of the sequence information table 114. Thus, the se- 

40 quence number (Req. NO) corresponds to bytes calcu- 
lated by multiplying the offset logic block number of the 
start address (FSASIT) of the sequence information ta- 
ble 114 by 2048 bytes equivalent to one block and add- 
ing the resultant to the offset byte number of the desig- 

45 nated sequence information start address (FSAESI). 
That is, SI (Req. NO) = FSASIT*2048 + FSAESI (Req. 
NO). 

[0092] From these two addresses (FSASIT, FSAESI), 
the following parameters in the sequence information 

50 (SI) are obtained: the sequence classification (SCAT), 
structure cell number (SNCEL), connection sequence 
number (SNCSQ), connection-destination sequence 
number (SCSQN) and sequence control information list 
(SCINF) (step S46). From the sequence information 

55 (SI), the first acquired sequence classification (SCAT) 
is determined (step S47). If the determined classification 
is not the completion-type sequence, the operation is 
completed (step S48). 
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[0093] If the determined result is the connection-type 
head sequence, a flag for connection sequence contin- 
uation is set (step S49) and the cell number of the cell 
to be first reproduced is taken out from the beginning of 
the sequence control information (SCINF) (step S50). 
[0094] From the cell information table (CIT) 11 5 in the 
file management information, the cell information (CI) of 
the associated number is obtained in the order of de- 
scription from the first reproduced cell number. Based 
on the cell playback address information, the system 
CPU section 50 reproduces, from the video data area 
10 in the file shown in FIG. 6, the target video cell by 
delivering a read-out/reproduction command to the op- 
tical disk drive section 30 (step S51). 
[0095] If the reproduction of the cell is completed, it is 
determined whether there is a cell to be reproduced sub- 
sequently (i.e. whether the last cell or not) (step S52). 
Since the number of structure cells (SNCEL) of one se- 
quence is described as sequence information (SI), it is 
possible to determined whether the reproduced cell is 
the last one, by determining the cell number of the taken- 
out video cell. 

[0096] If the taken-out video cell is not the last one, 
the cell number of the cell to be reproduced subsequent- 
ly is taken out from the sequence control information 
(SCINF), and step S51 is executed once again (step 
S53). 

[0097] In step S52, if the taken-out video cell is the 
last cell, the parameter cell classification (CCAT) in the 
cell information (CI) is checked (step S54). It is deter- 
mined whether the cell classification (CCAT) of the last 
cell is a menu cell (step S55). 

[0098] If the cell classification (CCAT) of the last cell 
is the menu cell, the system CPU 50 skips the menu 
screen since the user has already selected the subse- 
quent sequence (step S56). 

[0099] The subsequent sequence number (Req. NO) 
of the series of sequence numbers (Req. NO) selected 
in advance and stored on the memory table is taken out 
from this memory table (step S57). It is determined 
whether the sequence registered on the memory table 
has been completed (step S58). If all sequences regis- 
tered have been completed, the reproducing operation 
is finished. 

[0100] If there is still a subsequent sequence, the sys- 
tem CPU 50 checks whether there is the designated 
connection-destination sequence number from the 
aforementioned connection sequence number (SNC- 
SQ) and connection-destination sequence number (SC- 
SQN) (step S59). If there is no connect ion -destination 
sequence, the reproducing operation is fished. If there 
is still a connection-destination sequence, the control re- 
turns to step S45 and the reproduction of the target se- 
quence selected by the user at the initialization is exe- 
cuted in the above-described process. 
[0101] In step S48, if the sequence classification 
(SCAT) obtained from the sequence information (SI) is 
not the connection-type head sequence, it is then deter- 



mined if the flag for connection sequence continuation 
is set (step S61). In step S61, if the flag for connection 
sequence continuation is set, it is then determined 
whether the reproduced sequence is a connection-type 
s intermediate sequence (step S62). In step S62, if the 
sequence is determined to be the intermediate se- 
quence, the control returns to step S50 and the afore- 
mentioned step is executed. 

[01 02] In step S62, if the sequence is not determined 
10 to be intermediate sequence, it is then determined 
whether the sequence is the connection-type end se- 
quence (step S63). 

[0103] In step S63, if the sequence is determined to 
be the end sequence, the flag for continuation is cleared, 
'5 and the control returns to step S50 to execute the afore- 
mentioned step (step S64). 

[0104] In step S63, if the sequence is not determined 
to be the end sequence, the operation is completed. 
[0105] In step S63, if the continuation flag is not set, 

20 the operation is completed. 

[0106] It is possible to prepare a disk in which video 
data of a video cell immediately before the last cell, ex- 
cluding the menu cell, of the video cell group constituting 
the aforementioned sequence is accompanied with in- 

25 formation indicating in advance to the user the presence 
of plural sequences selected after the video data is re- 
produced. Thereby, the change of the story develop- 
ment can be indicated to the user in the automatic re- 
production by the program, as illustrated in FIGS. 17, 

30 18 and 19. 

[0107] Encoded video data, audio data and sub-pic- 
ture data (Com Video, Comp Audio, Comp Sub-pict), 
which will be described later, are combined and convert- 
ed to a video data file structure. In the step of forming 

35 the video data file, one or more sequences are pre- 
pared. In the step of forming the sequences, sequence 
information and cell playback order are acquired. The 
step of acquiring the sequence information and cell play- 
back order will be described in greater detail with refer- 

40 ence to FIGS. 20 to 25. FIGS. 20 and 21 show the rela- 
tionship between the cell information (CI) associated 
with the reproduction order of the video cells 105 and 
the sequence information (SI) associated with se- 
quence 106. FIGS. 20 and 21 are halves of a single 

45 drawing. FIGS. 23, 24 and 25 are flow charts illustrating 
a process of forming the sequence from the sequence 
information (SI) and cell information (CI) shown in FIGS. 
20 and 21. 

[01 08] Now consider the case of forming a sequence 
50 (Seq-n) in FIGS. 20 and 21. Video data is divided into 
units of a necessary size in accordance with objects, 
thereby preparing plural video cells (step S90 in FIG. 
23). In step S92, information items of each of the pre- 
pared video cells, i.e. size (Sna) of each video cell, play- 
55 back time (Tna), content classification (Cna) and asso- 
ciated language code (Lna), are acquired as cell infor- 
mation (CI) units. In step 93, the cell information (CI) 
units are arranged on a table in the order of description, 
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and a cell information table (CIT) is formed. In step S94, 
from the cell information table (CIT), cell numbers (#n, 
#n+1, #n+2) of cells constituting the sequence (Seq-n) 
are taken out, and the number of sequence structure 
cells of the sequence is determined. A sequence play- 
back time is found from the total time (Tna+Tnb+Tnc) of 
the structure cells. In step S95, the sequence structure 
cell numbers are stored on the cell information table 
(CIT) from #1 in the order of reproduction, thereby form- 
ing a cell playback order list for determining the se- 
quence reproduction order. Thus, the cell playback or- 
der list, as shown in FIGS. 22A to 22D, is formed. 
[0109] The information items on the sequence struc- 
ture cell number, sequence playback time and cell play- 
back order list are combined to form sequence informa- 
tion (Sl)#n. Then, in step S96, the next sequence is 
formed similarly. In step S97, if there is no sequence to 
be formed, numbers are assigned to all sequence infor- 
mation (SI) units from #1 in the order of description and 
the numbered sequence information (SI) units are 
stored on the sequence information table (SIT). Thus, 
the formation of the sequence is completed. Finally, the 
data items on the total sequence number, the start po- 
sition of the sequence information table, the start posi- 
tion of each sequence information unit and the start po- 
sition of the cell information table are stored at prede- 
termined locations on the file management table. Thus, 
the file is formed. 

[0110] FIGS. 24 and 25 are flow charts illustrating a 
process of forming a sequence including the number of 
connection sequences connectable after sequence re- 
production and the connection-destination sequence 
numbers corresponding to the connection sequences. 
Like the flow of FIG. 23, in step S1 03, information items 
of each of the prepared video cells, i.e. size (Sna) of 
each video cell, playback time (Tna), content classifica- 
tion (Cna) and associated language code (Lna), are ac- 
quired as cell information (CI) units. In step 104, the cell 
information (CI) units are arranged on a table in the or- 
der of description, and a cell information table (CIT) is 
formed. In step S105, from the cell information table 
(CIT), cell numbers (#n, #n+1 , #n+2) of cells constituting 
the sequence (Seq-n) are taken out, and the number of 
sequence structure cells of the sequence is determined. 
A sequence playback time is found from the total time 
(Tna+Tnb+Tnc) of the structure cells. In addition, the se- 
quence type is input from the terminal. Specifically, the 
sequence type indicates whether the sequence is a 
completion-type one or a connection-type one, and in- 
dicates, if the sequence is the connection-type one, 
whether the sequence is a head one, an intermediate 
one, or an end one. In step 107, if the sequence is a 
head one or an intermediate one, the number of con- 
nection sequences which are reproducible and connect- 
able to the sequence is input. In step S109, the connec- 
tion-destination sequence numbers associated with the 
input connection sequences is input and these informa- 
tion items are added to the sequence information (SI). 



Thus, the sequence is formed (step S110). If the se- 
quence is a completion-type end one or connection-type 
end one, the number of connection sequences is set to 
zero in step S108 and the sequence information (SI) is 
5 formed without describing information indicating the 
connection-destination sequence number. In step S106, 
the sequence structure cell numbers are stored on the 
cell information table (CIT) from #1 in the order of repro- 
duction, thereby forming a cell playback order list for de- 
termining the sequence reproduction order. 
[0111] The information items on the sequence struc- 
ture cell number, sequence playback time and cell play- 
back order list are combined to form sequence informa- 
tion (Sl)#n. Then, in step S111, the next sequence is 
formed similarly. In step S112, if there is no sequence 
to be formed, numbers are assigned to all sequence in- 
formation (SI) units from #1 in the order of description 
and the numbered sequence information (SI) units are 
stored on the sequence information table (SIT). Thus, 
the formation of the sequence is completed. 
[0112] In FIGS. 20 and 21, for example, if the se- 
quence (Seq-A) of sequence number #1 is a connec- 
tion-type sequence connectable immediately after and 
is connected to either of the sequence (Seq-B) of se- 
quence number #2 and sequence (Seq-C) of sequence 
number #3, the successive cells constitutes the se- 
quence (Seq-A) and the reproduced last cell (video cell 
Cel-E in this case) is provided with a menu image for 
sequence selection. Thus, the sequence (Seq-A) of se- 
quence number #1 is formed. 

[0113] A theoretical format for a new version which is 
different from the initial version shown in FIGS. 4 to 11 
and is obtained by improving the initial version is ex- 
plained with reference to FIGS. 26 to 73. The detail op- 
eration of the optical disk apparatus shown in FIG. 1 
based on the theoretical format for the new version is 
explained after the theoretical format for the new version 
which is obtained by improving the initial version is ex- 
plained. 

[0114] FIG. 26 shows the structure of the theoretical 
format for the new version which is obtained by improv- 
ing the initial version. The data recording area 28 be- 
tween the lead-in area 27 and the lead-out area 26 on 
the optical disk of FIG. 1 has a volume and file structure 
as shown in FIG. 26. The structure has been determined 
in conformity to specific logic format standards, such as 
micro UDF or ISO 9660. The data recording area 28 is 
physically divided into a plurality of sectors as described 
earlier. These physical sectors are assigned serial num- 
bers. In the following explanation, a logical address 
means a logical sector number (LSN) as determined in 
micro UDF or ISO 9660. Like a physical sector, a logical 
sector contains 2048 bytes. The numbers (LSN) of log- 
ical sectors are assigned consecutively in ascending or- 
der as the physical sector number increments. 
[0115] As shown in FIG. 26, the volume and file struc- 
ture is a hierarchical structure and contains a volume 
and file structure area 270, a video manager ( VMG) 271 , 
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at least one video title set (VTS) 272, and other recorded 
areas 273. These areas are partitioned at the bounda- 
ries between logical sectors. As with a conventional CD, 
a logical sector is defined as a set of 2048 bytes. Simi- 
larly, a logical block is defined as a set of 2048 bytes. 
Therefore, a single logical sector is defined as a single 
logical block. 

[0116] The file structure area 270 corresponds to a 
management area determined in micro UDF or ISO 
9660. According to the description in the management 
area, the video manager 271 is stored in the system 
ROM/RAM section 52. As explained with reference to 
FIG. 27, the information used to manage video title sets 
is described in the video manager, which is composed 
of a plurality of files 274, starting with file #0. In each 
video title set (VTS) 272, compressed video data, com- 
pressed audio data, compressed sub-picture data, and 
the playback information about these data items are 
stored as explained later. Each video title set is com- 
posed of a plurality of files 274. The number of video 
title sets is limited to 99 maximum. Furthermore, the 
number of files 74 (from File #j to File #j+1 2) constituting 
each video title set is 12 at most. These files are also 
partitioned at the boundaries between logical sectors. 
[0117] In the other recorded areas 273, the informa- 
tion capable of using the video title sets 272 is recorded. 
The other recorded areas 273 are not necessarily pro- 
vided. 

[0118] As shown in FIG. 27, the video manager 271 
contains at least three items each corresponding to in- 
dividual files 274. Specifically, the video manager 271 
is made up of video manager information (VMGl) 275, 
a video object set (VMGM^VOBS) 276 for video man- 
ager menu, and backup (VMGI_BUP) 277 of video man- 
ager information. Here, the volume manager informa- 
tion (VMGl) 275 and the backup (VMGLBUP) 277 of 
video manager information are determined to be indis- 
pensable items, and the video object set 
(VMGM_VOBS) 276 for video manager menu is deter- 
mined to be an optional item. In the video object set (VM- 
GM-VOBS) 276 for VMGM, the video data, audio data, 
and sup-picture data for a menu of the volumes of the 
optical disk managed by the video manager 271 are 
stored. 

[01 1 9] As in the case of video reproduction which will 
be explained later, the volume name of the optical disk 
and the explanation of the audio and sub-picture accom- 
panied by the display of the volume name are displayed 
by the video object set (VMGM_VOBS) 276 for VMGM, 
and selectable items are displayed by the sub-picture. 
If video data of all matches a boxer X had fought until 
he won the world championship is reproduced by the 
video object set (VMGM_VOBS) 276, the fighting pose 
of Boxer X will be displayed along with the volume name 
showing his glorious fighting history, the theme song for 
him will be generated, and his fighting history will be dis- 
played by the sub-picture. Further, questions are made 
to the user as to in which language (English, Japanese, 



or any other language) the narration should be present- 
ed, and as to in which other language the subtitle should 
be presented by the sub-picture. Thus, the video object 
set (VMGM_VOBS) 276 for VMGM enables the user to 

s enjoy seeing any match Boxer X has fought, while listing 
to the narration in, for example, English and reading the 
subtitle in, for example, Japanese. 
[0120] The structure of a video object set (VOBS) 282 
will be described with reference to FIG. 28. FIG. 28 

10 shows an example of a video object set (VOBS) 282. 
The video object set (VOBS) 282 is provided in three 
types 276, 295 and 296 for two menus and a title. Spe- 
cifically, in the video object set (VOBS) 282, a video title 
set (VTS) 272 contains a video object set 

15 (VTSM_VOBS) 295 for a menu of video title sets and a 
video object set (VTSTT_VOBS) for the titles of at least 
one video title set, as will be explained later. Each video 
object 282 set has the same structure except that their 
uses differ. 

20 [0121] Asshown in FIG. 28, a video object set (VOBS) 
282 is defined as a set of one or more video objects 
(VOB). The video objects 283 in a video object set 
(VOBS) 282 are used for the same application. A video 
object set (VOBS) 282 for menus is usually made up of 
25 a single video object (VOB) 283 and stores the data 
used to display a plurality of menu screens. In contrast, 
a video object set (VTSTT_VOBS) 282 for title sets is 
usually composed of a plurality of video objects (VOB) 
283. 

30 [0122] Taking the boxing match as example, a video 
object (VOB) 283 corresponds to the video data of each 
match played by Boxer X. Specifying a particular video 
object (VOB) enables, for example, Boxer X's eleventh 
match for a world championship to be reproduced on a 
35 video. The video object set (VTSM_VOBS) 95 for a 
menu of the video title sets 272 contains the menu data 
for the matches played by boxer X. According to the 
presentation of the menu, a particular match, for exam- 
ple, Boxer X's eleventh match for a world championship, 
40 can be specified. In the case of a usual single story mov- 
ie, one video object 283 (VOB) corresponds to one video 
object set (VOBS) 282. One video stream is completed 
with one video object set (VOBS) 282. In the case of a 
collection of animated cartoons or an omnibus movie, a 
^5 plurality of video streams each corresponding to individ- 
ual stories are provided in a single video object set 
(VOBS) 282. Each video stream is stored in the corre- 
sponding video object. Accordingly, the audio stream 
and sub-picture stream related to the video stream are 
50 also completed with each video object (VOB) 283. 
[0123] An identification number (IDN#j) is assigned to 
a video object (VOB) 283. By the identification number, 
the video object (VOB) 283 can be identified. A single 
video object (VOB) 283 is made up of one or more cells 
55 284. Although a usual video stream is made up of a plu- 
rality of cells, a menu video stream, or a video object 
(VOB) 283 may be composed of one cell. A cell is like- 
wise assigned an identification number (C_IDN#j). By 
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the identification number (C_IDN#j), the cell 284 is iden- 
tified. 

[0124] As shown in FIG. 28, each cell 284 is com- 
posed of one or more video object units (VOBU) 285, 
usually a plurality of video object units (VOBU) 285. A 
video object unit (VOBU) 285 is defined as a pack train 
having a single navigation pack (NAV pack) 286 at its 
head. Specifically, a video object unit (VOBU) 285 is de- 
fined as a set of all the packs recorded, starting at a 
navigation pack (NAV pack) to immediately in front of 
the next navigation pack. The playback time of the video 
object unit (VOBU) corresponds to the playback time of 
the video data made up of one or more GOPs (Group 
of Pictures) contained in the video object (VOBU). The 
playback time is set at 0.4 seconds or more second and 
less than one second. In the MPEG standard, a single 
GOP is set at, usually, 0.5 seconds; it is compressed 
screen data for reproducing about 15 screens during 
that period. 

[0125] When a video object unit includes video data 
as shown in FIG. 28, more than one GOP composed of 
video packs (V packs) 288, a sup-picture pack (SP pack) 
290, and an audio pack (A pack) 291 all determined in 
the MPEG standard, are arranged to produce a video 
data stream. Regardless of the number of GOPs, a vid- 
eo object unit (VOBU) 285 is determined on the basis 
of the playback time of a GOP. The video object always 
has a navigation pack (NV pack) 286 at its head. Even 
when the playback data consists only of audio and/or 
sub-picture data, it will be constructed using the video 
object unit as a unit. Specifically, even if a video object 
unit is constructed only of audio packs, the audio packs 
to be reproduced within the playback time of the video 
object unit to which the audio data belongs will be stored 
in the video object unit, as with the video object of video 
data. 

[0126] The video manager 271 will be explained with 
reference to FIG. 27. The video management informa- 
tion 75 placed at the head of the video manager 271 
contains information on the video manager itself, the in- 
formation used to search for titles, the information used 
to reproduce the video manager menu, and the informa- 
tion used to manage the video title sets (VTS) 272 such 
as the attribute information on video titles. The volume 
management information contains at least three tables 
278, 279 and 280 in the order shown in FIG. 27. Each 
of these tables 278, 279 and 280 is aligned with the 
boundaries between logical sectors. A first table, a video 
manger information management table (VMGI_MAT) 
278, is a mandatory table. Written in the first table are 
the size of the video manager 271 , the start address of 
each piece of the information in the video manger 271 , 
and the start address of and the attribute information 
about the video object set (VMGM_VOBS) 276 for a vid- 
eo manager menu. As explained later, the attribute in- 
formation includes the video attribute information, the 
audio attribute information, and the sub-picture attribute 
information. According to these pieces of attribute infor- 



mation, the modes of the decoders 58, 60 and 62 are 
changed, thereby enabling the video object set 
(VMGM^VOBS) 276 to be reproduced in a suitable 
mode. 

5 [01 27] Written in a second table of the video manager 
271 , i. e. , a title search pointer table (TT_SRPT) 279, are 
the start addresses of the video titles stored on the op- 
tical disk that are selectable according to a title number 
entered from the key/display section 4 on the apparatus. 

10 [0128] Described in a third table of the video manager 
271 are a video title set attribution table (VTS_ATRT) 
280, the attribute information determined in the video 
title set (VTS) 272 in the volumes of the optical disk. 
Specifically, in this table, the following items are de- 

15 scribed is attribute information such as the number of 
video title sets (VTS) 272, video title set (VTS) 272 num- 
bers, video attributes, such as a video data compression 
scheme, audio stream attributes, such as an audio cod- 
ing mode, and sub-picture attributes, such as the type 

20 of sup-picture display. 

[0129] The details of the contents of the volume man- 
agement information management table (VMGI_MAT) 
278, title search pointer table (TT_SRPT) 278, and vid- 
eo title set attribute table (VTS_ATRT) 280 will be de- 

25 scribed with reference to FIGS. 29 to 43. 

[0130] As shown in FIG. 29, described in the volume 
management information management table 
(VMGLMAT) 278 are an identifier (VMGJD) for the vid- 
eo manager 271, the size of video management infor- 

30 mation in the number of logical blocks (a single logical 
block contains 2048 bytes, as explained earlier), the ver- 
sion number (VERN) related to the standard for the op- 
tical disk, commonly known as a digital versatile disk 
(digital multipurpose disk, hereinafter, referred to as a 

35 DVD), and the category (VMG_CAT) of the video man- 
ger 271. 

[0131] Described in the category (VMG_CAT) of the 
video manager 271 , a flag indicating whether or not the 
DVD video directory inhibits copying. Further described 

40 in the table (VMGI_MAT) 278 are a volume set identifier 
(VLMSJD), the number of video title sets (VTS_Ns), the 
identifier for a provider supplying the data to be recorded 
on the disk (PVRJD), the start address 
(VMGM_VOBS_SA) of the video object set 

45 (VMG M_VOBS) 276 for a video manager menu, the end 
address (VMGI_MAT_EA) of a volume manager infor- 
mation management table (VMGI_MAT) 278, and the 
start address (TT_SRPT_SA) of a title search pointer 
table (TT_SRPT). If the video object set 

50 (VMGM_VOBS) 295 for the VMG menu is absent, 
B 00000000h n will be described in its start address 
(VMGM_VOBS_SA). The end address 
(VMG l_M AT_E A) of VMGLMAT 278 is described by the 
number of bytes, relative to the head byte of VMGLMAT 

55 278. The start address (TT_SRPT_SA) of the TT-SRPT 
279 is described by the number of logical blocks, relative 
to the head logical block of VMG! 275. 
[01 32] Furthermore, in the table 278 the start address 
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(VTS_ATRT_SA) of the attribute table (VTS_ATRT) of 
video title sets 272 (VTS) is represented by the number 
of bytes, relative to the first byte in the VMGI manager 
table (VMGI_MAT) 271 . Also described in the table 278 
is the video attribute (VMGM_V_AST) of the video man- 
ager menu (VMGM) video object set 276. Further de- 
scribed in the table 278 are the number 
(VMGM_AST_Ns) of audio streams in the video man- 
ager menu (VMGM), the attributes ( VM G M_AST_ATR) 
of audio streams in the video manager menu (VMGM), 
the number (VMGM_SPST_Ns) of sub-picture streams 
in the video manager menu (VMGM), and the attributes 
(VMGM_SPST_ATR) of sub-picture streams in the vid- 
eo manager menu (VMGM). When the video manager 
menu (VMGM) is not present, "OOOOOOOOh" is described 
in the video manager menu PGCI unit table 
(VMGM_PGCI_UT) 248. 

[0133] Explanation of the structure shown in FIG. 27 
will be resumed. In the title search pointer table 
(TT_SRPT) 279 of FIG. 27, the title search pointer table 
information (TSPTI) is first descried as shown in FIG. 

30. Then, as many title search pointers (TT_SRP) for 
input numbers 1 to n (n 99) as are needed are de- 
scribed consecutively. When only the playback data for 
a single title, for example, only the video data for a single 
title, is stored in a volume of the optical disk, only a single 
title search pointer (TT_SRP) 293 is described in the ta- 
ble (TT_SRPT) 279. 

[01 34] The title search pointer table information (TSP- 
TI) 292 contains the number of entry program chains 
(EN_PGC_Ns) and the end address (TT_SRPT_EA) of 
the title search pointer (TT-SRP) 293 as shown in FIG. 

31. The address (TT_SRPT_EA) is represented by the 
number of bytes, relative to the first byte in the title 
search pointer table (TT_SRPT) 279. As shown in FIG. 

32. described in each title search pointer (TT_SRP) are: 
a video title set number (VTSN), the number of parts of 
title (TT_Ns), the title in the video title set searched by 
the title search pointer (TT_SRP), and the video start 
address (VTS_SA) of the video title set 272. The video 
start address (VTS_SA). 

[0135] The contents of the title search pointer 
(TT_SRP) 293 specifies a video title set to be repro- 
duced and a program chain (PGC) as well as a location 
in which the video title set 272 is to be stored. The start 
address (VTS_S A) of the video title set 272 is represent- 
ed by the number of logical blocks in connection with 
the title set specified by the video title set number (VT- 
SN). 

[01 36] A program chain 287 is defined as a set of pro- 
grams 289 that reproduce the story of a title. In the case 
of a program chain for a menu, still picture programs or 
moving picture programs are reproduced one after an- 
other to complete a menu for a single title. In the case 
of a program chain for a title set, a program chain cor- 
responds to a chapter in a story consisting of programs 
and the movie of a single title is completed by reproduc- 
ing program chains consecutively. As shown in FIG. 33, 



each program 289 is defined as a set of aforementioned 
cells 284 arranged in the order in which they are to be 
reproduced. To reproduce the program chain 287, a pre- 
navigation command (PRE_NV_CMD) 322 is executed 

5 to reproduce the programs 289 stored in the program 
chain 287. Upon completion of the execution of the com- 
mand 322, a post command 324 is executed. Further, 
an inter-cell navigation command 326 is provide for a 
cell 284, if necessary, to control the reproduction in the 

10 program 289. The pre-navigation command 322, post 
command 324 and inter-cell navigation command 326 
will be explained later in detail, with reference to FIG. 61 . 
[0137] In the video manager menu PGCI unit table 
(VMGM_PGCI_UT) 280 shown in FIG. 27, video man- 
is ager menu PGCI unit table information 
(VMGM_PGCIJJT!) 250 is first described as shown in 
FIG. 34. Video manager menu language unit search 
pointers (VMGM_LU_SRP) 251 are successively de- 
scribed in the same numbers as the number n of lan- 

20 guages. And the video manager menu language unit 
(VMGM_LU) 252 searched for by the search pointer is 
described. In this case, it is supposed that the menu de- 
fined by the video manager menu language unit 
(VMGM_LU) must contain only one PGC. 

25 [0138] In the video manager menu PGCI unit table in- 
formation (VMGM_PGCI_UTI) 280, the number 
(VMGM_LU_Ns) of VMGM language units (VMGMJJJ) 
and the end address (VMGM_PGCIJJT_EA) of the 
VMGM_PGCI unit table (VMGM_PGCI_UT) 280 are de- 

30 scribed as shown in FIG. 35. In each of n video manager 
menu language unit search pointers (VMGM_LU_SRP) 
251 prepared for respective languages, the language 
code (VMGM_LCD) of the video manager menu and the 
start address (VMGM_LU_SA) of the language unit 

35 (VMGMJJJ) of the video manager menu (VMGM) are 
described as shown in FIG. 36. The end address 
(VMGM_PGCI_UT_EA) of the VMGM_PGCIJJT 280 
and the start address (VMGM_LU_SA) of the 
VMGMJ_U 252 are described by use of the logical block 

40 number from the head byte of the VMGM_PGCI unit ta- 
ble (VMGM_PGCI_UT) 280. 

[0139] In each of n VMGM language units 
(VMGM_LU) 252 prepared for the respective languag- 
es, the video manager menu language unit information 

45 (VMGM_LUI) 253 and VMGM_PGCI search pointers 
(VMGM_PGCI_SRP) of a number corresponding to the 
number of menu program chains are provided as shown 
in FIG. 37, and VMGM_PGC information items 
(VMGM_PGCI) 255 searched for by the search pointer 

50 and corresponding in number to the program chains for 
menu are provided. 

[0140] In each language unit information 
(VMGM_LUI) 253, the number (VMGM_PGCI_Ns) of 
VMGM^PGCIs and the end address (VMGM_LUI_EA) 
55 of the language unit information (VMGMJJJ I) are de- 
scribed as shown in FIG. 38. Further, in each 
VMGM_PGCI search pointer (VMGM_PGCI_SRP), the 
VMGM_PGC category (VMGM_PGC_CAT) and the 
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start address (VMGM_PGCLSA) of VMGM_PGCI are 
described as shown in FIG. 39. The end address 
(VMGM__LUI_EA) of VMGM_LUI and the start address 
(VMGM_PGCI_SA) of VMGM_PGCI are described by 
use of the relative logical block number from the head 
byte of VMGMLU. As the VMGM_PGC category 
(VMGM_PGC_CAT), information indicating that the pro- 
gram chain is an entry program chain or title menu is 
described. 

[0141] As shown in FIG. 40, the video title set attribute 
table (VTS_ART) 280 describing the attribute informa- 
tion on the video title set (VTS) 272 (shown in FIG. 27) 
contains video title set attribute table information 
(VTS_ATRTI) 266, n video title set attribute search 
pointers (VTS_ATR_SRP) 267, and n video title set at- 
tributes (VTS_ARTR) 268, which are arranged in that 
order The video title set attribute table information 
(VTS_ATRTI) 266 contains information on the table 280. 
In the video title set attribute search pointers 
(VTS_ATR_SRP) 267, description is made in the order 
corresponding to the title sets #1 to #n. Similarly, de- 
scription is made of the pointers for searching for the 
video title set attributes (VTS__ATR) 268 written in the 
order corresponding to the title sets #1 to #n. Described 
in each of the video title set attributes (VTS_ATR) 268 
is the attribute of the corresponding title set (VTS). 
[01 42] More specifically, the video title set attribute in- 
formation (VTS_ATRTI) 266 contains a parameter 
(VTS_Ns) for the number of video titles and a parameter 
(VTS_ATRT_EA) for the end address of the video title 
set attribute table (VTS_ART) 280 as shown in FIG. 41 . 
As shown in FIG. 42, in each video title set attribute 
search pointer (VTS_ATR„SRP) 267 there is described 
a parameter (VTS_ATR_SA) for the start address of the 
corresponding video title set attribute (VTS_ATR) 268. 
As shown in FIG. 32, the video title set attribute 
(VTS_ATR) 268 contains a parameter (VTS_ATR_EA) 
for the end address of the video title set attribute 
(VTS_ATR) 268, a parameter (VTS_CAT) for the cate- 
gory of the corresponding video title set, and a param- 
eter (VTS_ATRI) for attribute information on the corre- 
sponding video title set. Because the attribute informa- 
tion on the video title set contains the same contents of 
the attribute information on the video title set described 
in the video title set information management table 
(VTS_MAT), which will be explained later with reference 
to FIGS. 31 and 32, explanation of it will be omitted. 
[0143] The structure of the logic format of the video 
title set (VTS) 272 shown in FIG. 27 will be explained 
with reference to FIG. 44. In each video title set (VTS) 
272, four items 294, 295, 296 and 297 are described in 
the order shown in FIG. 44. Each video title set (VTS) 
272 is made up of one or more video titles having com- 
mon attributes. The video title set information (VTS!) 
contains the management information on the video titles 
272, including information on playback of the video ob- 
ject set 296, information on playback of the title set menu 
(VTSM), and attribute information on the video object 



sets 272. 

[0144] Each video title set (VTS) 272 includes the 
backup 297 of the video title set information (VTSI) 294. 
Between the video title set information (VTSI) 294 and 

5 the backup (VTSLBUP) of the information, a video ob- 
ject set (VTSM_VOBS) 295 for video title set menus and 
a video object set (VTSTT_VOBS) 296 for video title set 
titles are arranged. Both video object sets 
(VTSM_VOBS and VTSTT^VOBS) 295 and 296 have 

to the structure shown in FIG. 28, as explained earlier. 
[0145] The video title set information (VTSI) 294, the 
backup (VTSLBUP) 297 of the information , and the vid- 
eo object set ( VTSTT_VOBS) 296 for video title set titles 
are items indispensable to the video title sets 272. The 

*s video object set (VTSM_VOBS) 295 for video title set 
menus is an option provided as the need arises. 
[0146] The video title set information (VTSI) 294 con- 
sists of seven tables 298, 299, 300, 301, 311, 312 and 
31 3 as shown in FIG. 44. These seven tables 298, 299, 

20 300, 301 , 31 1 , 31 2 and 31 3 are forced to align with the 
boundaries between logical sectors. 
[0147] The video title set information management ta- 
ble (VTSLMAT) 298, i.e., the first table, is a mandatory 
table. Described in the table 298 are the size of the video 

25 title set (VTS) 272, the start address of each piece of 
information in the video title set (VTS) 272, and the at- 
tributes of the video object sets (VOBS) 282 in the video 
title set (VTS) 272. 

[0148] The video title set part-of -title search pointer 
30 table (VTS_PTT_SRPT) 299, which is the second table, 
is mandatory table. It is in this table that the selectable 
video titles, that is, program chain (PGC) or programs 
(PG) contained in the selectable video title set 272 are 
descried in accordance with the number that the user 
35 has entered from the key/display section 4. Entering the 
desired one of the entry numbers listed in the pamphlet 
coming with the optical disk 1 0 from the key/display sec- 
tion 4, the user can watch the video, starting with the 
section in the story corresponding to the entered 
40 number. 

[0149] The video title set program chain information 
table (VTS_PGCIT) 300, which is the third table, is a 
mandatory table. Described in this table 300 is the VTS 
program chain information (VTS_PGCI) or information 

45 on VTS program chains. 

[0150] The video title set menu PGCI unit table 
(VTSM_PGCI_UT) 311, which is the fourth table, is a 
mandatory item when the video object set 
(VTSM_VOBS) 95 for video title set menus is provided. 

50 Described in the table 311 are information on program 
chains for reproducing the video title set menu (VTSM) 
provided for each language. By referring to the video 
title set menu PGCI unit table (VTSM_PGCI_UT) 311, 
a program chain for the specified language in the video 

55 object set (VTSM_VOBS) 295 can be acquired and re- 
produced as a menu. 

[0151] The video title set time search map table 
(VTS_MAPT) 301, which is the fifth table, is an optional 
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table provided as the need arises. Described in the table 
301 is information on the recording location of the video 
data in each program chain (PGC) in the title set 272 to 
which the map table (VTS_MAPT) belongs, for a spe- 
cific period of time of display. 

[0152] The video title set cell address table 
(VTS_C_ADT) 312, which is the sixth table, is a man- 
datory item. Described in the table 312 are the address- 
es of each cell 84 constituting all the video objects 83 
or the addresses of cell pieces constituting cells in the 
order the identification numbers of the video objects are 
arranged. Here, a cell piece is a piece constituting a cell. 
Cells undergo an interleaving process in cell pieces and 
are arranged in a video object 283. 
[0153] The video object title set video object unit ad- 
dress map (VTS_VOBlLADMAP) 31 3, which is the sev- 
enth table, is a mandatory item. Described in the table 
31 3 are the start addresses of all the video object units 
285 in the video title set are described in the order of 
arrangement. 

[0154] The video title information management table 
(VTSI_MAT) 298, video title set part-of-title search 
pointer table (VTS_PTT_SRPT) 299, video title set pro- 
gram chain information table (VTS_PGCIT) 300 and vid- 
eo title set menu PGCI unit table (VTSMPGCIJJT) 311 , 
all shown in FIG. 44, will be described with reference to 
FIG. 45 to 72. 

[0155] FIG. 45 shows the contents of the video title 
information manager table (VTSI_MAT) 298, in which 
the video title set identifier (VTSJD), the size (VTS_SZ) 
of the video title set 272, the version number (VERN) of 
the DVD video specification, the category (VTS_CAT) 
of the video title set 272, and the end address 
(VTSIJv1AT_EA) of the video title information manager 
table (VTSIJvlAT) 298 are described in that order. 
[0156] Furthermore, described in the table 
(VTSIJvlAT) 298 are the start address 
(VTSM_VOBS_SA) of the video object set 
(VTSM_VOBS) 295 for the VTS menu (VTSM) and the 
start address (VTSTT_VOB_SA) of the video object for 
the title in the video title set (VTS). If the video object 
set (VTSM.BOBS) 295 for the VTS menu (VTSM) is ab- 
sent, "OOOOOOOOh" will be described in the start address 
(VTSM_VOBS_SA). The end address (VTSt_MAT__EA) 
of VTSLMAT is expressed by the number of logical 
blocks, relative to the first byte in the video title set in- 
formation management table (VTI_MAT) 94. The start 
address (VTSTM_VOB_SA) of VTSM_VOBS and the 
start address (VTSTTJVOB_SA) of VTSTT_VOB are 
expressed by logical blocks (RLBN) relative to the head 
logical block in the video title set (VTS) 272. 
[01 57] In the table (VTSI_MAT) 298, the start address 
(VTS_PTT_SRPT_SA) of the video title set information 
part-of-title search pointer table ( VTS_PTT_SRPT) 299 
is represented by the number of blocks, relative to the 
head logical block in the video title set information (VT- 
Sl) 294. Furthermore, in the table (VTSLMAT) 298, the 
start address (VTS_PGCIT_SA) of the video title set 



program chain information table (VTS_PGCIT) 300 and 
the start address (VTS_PGCI_UT_SA) of the PGCI unit 
table (VTS_PGCIJJT) 311 of video title set menus rep- 
resented by the number of blocks, relative to the head 

5 logical block in the video title set information (VTSI ) 294, 
and the start address (VTS_MAPT_SA) of the time 
search map table (VTS_MAPT) 301 in the video title set 
(VTS) is described in logical sectors which follows the 
first logical sector in the video title set (VTS) 272. Sim- 

10 ilarly, the VTS address table (VTS_C_ADT) 31 2 and the 
address map (VTS_VOBU_ADMAP). 313 for 
VTS_VOBU are described in logical sectors which fol- 
lows the head logical sector in the video title set (VTS) 
272. 

is [01 58] Described in the table (VTSLMAT) 298 are the 
video attribute (VTSM_V_ATR) of the video object set 
(VTSM_VOBS) 295 for the video title set menu (VTSM) 
in the video title set (VTS) 272, the number of audio 
streams (VTSM_AST_Ns), the attributes 

20 (VTSM_AST_ATR) of the audio streams, the number of 
sub-picture streams (VTSM_SPST_Ns), and the at- 
tributes (VTSM_SPST_ATR) of the sub-picture 
streams. Similarly, further described in the table 
(VTSLMAT) 298 are the video attribute (VTS_V_ATR) 

25 of the video object set (VTSMJVOBS) 296 for the video 
title set (VTSTT) for the video title set (VTS) in the video 
title set (VTS) 272, the number of audio streams 
(VTS_ASTJMs), the attributes (VTS_AST_ATR) of the 
audio streams, the number of sub-picture streams 

30 (VTS_SPST_Ns), and the attributes (VTS_SPST_ATR) 
of the sub-picture streams. Also described in this table 
(VTSLMAT) 298 are the attribute (VTS_MU_AST_ATR) 
of the multi-channel audio stream in the video title set 
(VTS). 

35 [01 59] At most eight audio streams are provided, and 
at most 32 sub-picture streams are provided. Attribute 
is described in each of these streams. In the sub-picture 
stream attribute (VTS_SPST_ATR) it is described 
whether the sub-picture is a language or not. 

40 [0160] The video title set part-of-title search pointer 
table (VTS_PTT_SRPT) 299 shown in FIG. 44 has the 
structure shown in FIG. 46. As seen from FIG. 46, the 
table 299 has three items. Described in the first item is 
part-of-title search pointer table information 

45 (PTT_SRPTI) 321 . Described in the second item are n 
search pointers (TTU_SRP#1 to TTU_SRP#n) 323 for 
title units #1 to #n 323. Described in the third item are 
m part-of-title search pointers (PTT_SRP#1 to 
PTT_SRP#m) 325 for m input numbers #1 to #m. In the 

50 part-of-title search pointer table information 
(PTT_SRPTI) 321, there are described the number 
(VTS_JTU_Ns) of title pointers in the video title set 
(VTS) and the end address (VTS_PTT_SRPT-EA) of 
the table (VTS_PTT_SRPT) 299, as is illustrated in FIG. 

55 47. The maximum number of title search pointers which 
can be described is 99. Described in the end address 
(VTS_PTT_SRP#n) 323 is the start address (TTU_SA) 
of the title unit (TTU), i.e., a set of title search pointers 
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(PTT_SRP#1 to PTT_SRP#m). The start address 
(TTU_SA), which is the start address of the first table 
(VTS_PTT_SRPT) 299, is described as the number of 
relative logical blocks, relative to the head byte of the 
table (VTS_PTT_SRPT) 299. Described in the title 
search pointer (PTT_SRP#m) 325 are the program 
chain number (PGC_N) and program number PG_N 
which are designated by the title search pointer #m 
(PTT_SRP#m), as is illustrated in FIG. 49. 
[0161] The VTS program chain information table 
(VTS_PGCIT) 300 of FIG. 44 has a structure as shown 
in FIG. 50. In the information table (VTS_PGCIT) 300 
there is described information on the VTS program 
chains (VTS_PGC). The first item of this information is 
information (VTS_PGCIT_I) 302 on the information ta- 
ble (VTS_PGCIT) 300 of VTS program chains 
(VTS.PGC). In the information table (VTSJPGCIT) 300, 
the information (VTS_PGCIT_I) 302 is followed by as 
many VTS_PGCI search pointers (VTS_PGCIT_SRP) 
used to search for VTS program chains (VTS_PGC) as 
the number (from #1 to #n) of VTS program chains in 
the information table (VTS_PGCIT) 300. At the end of 
the table, there are provided as many pieces of informa- 
tion (VTS_PGCI) 304 on the respective VTS program 
chains (VTS_PGC) as the number (from #1 to #n) of 
VTS program chains (VTS_PGC). 
[0162] The information (VTS.PGCITJ) 302 in the 
VTS program chain information table (VTS _PGCIT), as 
shown in FIG. 51 , contains the number (VTS_PGC_Ns) 
of VTS program chains (VTS_PGC) and the end ad- 
dress (VTS_PGCIT_EA) of the table information 
(VTS_PGCITJ) expressed by the number of bytes, rel- 
ative to the first byte of the information table 
(VTS_PGCIT) 300. 

[0163] Furthermore, as shown in FIG. 52, the 
VTS_PGCIT search pointer (VTS_PGCIT_SRP) 303 
contains the attributes (VTS_PGC_CAT) 272 of the pro- 
gram chains (VTS_PGC) in the video title set (VTS) and 
the start address (VTS_PGCI_SA) of the VTS^PGC in- 
formation (VTS_PGCI) expressed by the number of 
bytes, relative to the first byte of the VTS_PGC informa- 
tion table (VTS_PGCIT) 300. Here, the VTS_PGC at- 
tribute (VTS_PGC_CAT) contains, for example, an at- 
tribute indicating whether an entry program chain (Entry 
PGC) is the first one to be reproduced. Usually, an entry 
program chain (PGC) is described before program 
chains (PGC) that are not entry program chains (PGC). 
[0164] As shown in FIG. 53, five items are described 
in the PGC information (VTS_PGCI) 304 for one PGC. 
The first item is a program chain general information 
(PGC_GI) 305. The second item is a program chain nav- 
igation command Table (PGC-CMDT) 309. The third, 
fourth and fifth items are described if a video object 
(VOB) exists. The third item is a program chain program 
map (PGC_PGMAP) 309, the fourth item is a cell play- 
back information table (C_PBIT) 307, and the fifth item 
is a cell position information table (C_POSIT) 308. 
[0165] As shown in FIG. 54, a PGC category 



(PGC_CAT) of the PGC chain (PGC), the contents 
(PGC_CNT) of the program chain (PGC), and a PGC 
playback time (PGC_PB_TM) are described in the pro- 
gram chain general information (PGC_GI) 305. 

s [0166] If the PGC is a menu PGC, a data showing 
whether or not the PGC is an entry PGC is described in 
the PGC category (PGC_CAT), along with a menu ID. 
The menu ID is not used to designate a menu. Rather, 
there is designated a VMG title menu for displaying or 

10 selecting a title, a VTS sub-picture menu for selecting a 
sub-picture, a VTS audio menu for for solacing audio 
data, or a VTS menu for displaying or selecting a pro- 
gram. Referring to the contents (PGC_CNT) of the pro- 
gram chain (PGC), the user can designate any one of 

is these menus. If the PGC is one for titles, in the PGC 
category (PGCI_CAT) contains the block mode of the 
PCG, the block type of the PCG, and the type of a field 
to which the program chain is applied. The type of the 
field indicates whether or not the PGC can be copied 

20 and whether the program in the PGC is playbacked con- 
tinuously or at random. In the block mode of the PGC it 
is described that the PGC exists outside the block. If the 
PGC exists in the block, it is described in the mode that 
the PGC is the head PGC, the last PGC or neither the 

25 head PGC nor the last PGC. In the type of PGC it is 
described that the PGC is not a part of any block or that 
the PGC belongs to a specific block. 
[0167] The contents (PGC_CNT) of PGC contain the 
description of the program chain structure, that is, the 

30 number of programs, the number of cells, etc. The play- 
back time (PGC_PB_TIME) of PGC contains the total 
playback time of the programs in the PGC. The playback 
time is the time required to continuously play back the 
programs in the PGC, regardless of the playback pro- 

35 cedure. 

[01 68] Further described in the program chain gener- 
al information (PGC_GI) 305 are, as shown in FIG. 54, 
PGC user operation control (PGCJJOPJDTL), PGC 
sub-picture stream control (PGC_SPST_CTL), PGC 

40 audio stream control (PGC_AST_CTL), and PGC navi- 
gation control (PGC_NV_CTL). In the PGC user opera- 
tion control (PGC_UOP_CTL), there is described a user 
operation which is prohibited during the reproduction of 
the PGC. This user operation is calling of a menu, 

45 changing of a sub-picture or an audio stream, or the like. 
In the PGC sub-picture stream control 
(PGC_SPST_CTL), the number of a sub-picture stream 
which can be used in the PGC. Similarly, the number of 
a sub-picture stream which can be used in the PGC is 

50 described in the PGC audio stream control 
(PGC_AST_CTL). In the PGC navigation control 
(PGC_N V_CTL), eight bytes, i.e., 64 bits are described 
at bit numbers bO to b63, as shown in FIG. 55. At bits 
b48 to b62 there is described the number of the next 

55 PGC to be reproduced. Described at bits B32 to B46 is 
the number of the PGC which should be playbacked im- 
mediately before the present PGC. Described at bits 
b16 to b30 is the number of the go-up PGC which will 
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be processed after the present PGC is reproduced. De- 
scribed at bits b8 to b15 is the loop sum total indicating 
the number of times the present PGC is reproduced re- 
peatedly. Described at bO to b7 is the still time value. 
[0169] As shown in FIG. 55, the bit numbers b63, b47 
and b31 are reserved for a future. If there is not the 
number of the next PGC, that of the previous PGC or 
that of the go-up PGC, zeroes (0s) will be described at 
these bits. If there is no loop, zeroes (0s) will be de- 
scribed at the corresponding bits. If there is a loop that 
continues indefinitely, ones (1s) will be described at 
these bits. If there is no still time value, zeroes (0s) will 
be described at these bits. If the still time is indefinitely 
long, ones (1s) will be described at these bits. 
[0170] The described contents of the PGC navigation 
control (PGC_NV_CTL) shown in FIG. 55 are utilized to 
reproduce PGCs one after another. More precisely, if the 
user operates the key operating and displaying section 
4, designating "NEXT," or if the navigation command 
(later described) does not designate the number of the 
destination PGC, the number of the next PGC, which is 
described at bits b48 to b62, will be used to designate 
the next PGC as one that should be playbacked. If the 
user operates the section 4, designating "PREVIOUS," 
the number of the previous PGC, which is described at 
bits b32 to B46, will be used. If the user operates the 
section 4, designating "GO," the number of the go-up 
PGC, which is described at bits b1 6 to b30, will be used. 
[0171] As shown in FIG. 54, further described in the 
program chain general information (PGC_GI) 305 are 
PGC sub-picture palette (PGC_SP_PLT); the start ad- 
dress (PGC_NV_CMDT_SA) of PGC navigation com- 
mand table (PGC_NV_CMDT) 309, the start address 
(PgC_PGMAP_SA) of PGC program map 
- (PGC_PGMAP) 306, and the start address 
(C_POSIT_SA) of cell position information table 
(C_POSIT) 308. Described in the PGC sub-picture pal- 
ette (PGC_SP_PLT) are 16 color palettes for all sub- 
pictures of the PGC. The start addresses of the PGC 
navigation command table (PGCJ\IV_CMDT) 309, 
PGC program map (PGC_PGMAP) 306 and cell posi- 
tion information table (C_POSIT) 308 are described in 
the form of the numbers of logical blocks, relative to the 
head byte of the PGC. If neither the cell playback infor- 
mation table (C_PBlT) 307 nor the cell position informa- 
tion table (C_POSIT) 308 exists, zeroes (0s) will be de- 
scribed in their start addresses. 
[0172] Described in the PGC navigation command ta- 
ble (PGC_NV_CMDT) 309 shown in FIG. 53 is informa- 
tion about the navigation command shown in FIG. 33. 
The table 309 has the structure illustrated in FIG. 56. It 
is constituted by four items. Described in the first item 
is program chain navigation command table information 
(PGC_NV_CMDTI) 320 representing the the PGC nav- 
igation command table (PGC_NV_CMDT) 309. De- 
scribed in the second item are pre-process navigation 
commands (PGC_NV_CMD) 322. Described in the third 
item are post-process navigation commands 



(POST_NV_CMD) 324. Described in the fourth item are 
inter-cell navigation commands (ICJ\IV_CMD) 326. 
Command numbers #1 to #i are assigned to the pre- 
process navigation commands (PGC_NV_CMD) 322, 

s command numbers #1 to #j to the post-process naviga- 
tion commands (POST_NV__CMD) 324, and command 
numbers #1 to #kto the inter-cell navigation commands 
(IC_NV_CMD) 326. The total of these commands, i+j+k, 
is set at the maximum of 128. 

10 [0173] As illustrated in FIG. 57, the start address 
(PRE_NV_CMD_SA) of a pre-navigation command 
(PRE_NV_CMD) 322, the start address 
(POST_NV_CMD_SA) of a post navigation command 
(POST_NV_CMD) 324, and the start address 

15 (IC_NV_CMD-SA) of an inter-cell navigation command 
(!C_NV_CMD) 326 are described in the program chain 
navigation command table information 
(PGC_NV_CMDTI) 320, each in the form of number of 
logical blocks, relative to the head byte of the the PGC 

20 navigation command table (PGC_NV_CMDT) 309. If 
none of these commands 322, 324 and 326, zeroes (0s) 
will be described in their start addresses 
(PRE_NV_CMD_SA, POST_NV_CMD_SA, and 
IC_NV_CMD-SA). The contents of the pre-process nav- 

25 igation command, post-process navigation command 
and inter-cell navigation command are described in the 
navigation commands (PRE_NV_CMD, 

PST_NV_CMD, 1C_NV_CMD) 322, 324 and 326, as is 
illustrated in FIGS. 58, 59 and 60, respectively. 

30 [0174] Described in each of the the navigation com- 
mands 322, 324 and 326 are a link command, a jump 
command, a compare command and a go-to command. 
Various combinations of the link, jump, compare and go- 
to commands are used to accomplish various types of 

35 data reproduction. If a link command is described in any 
navigation command, the presentation will be linked to 
a specified program chain, program or cell. If a jump 
command is described in any navigation command, the 
presentation will jump to a specified title set, a specified 

40 part of the title set or a designated program chain of a 
specified title set. If a compare command is described 
in any navigation command, the value set in a register 
or the like during the data playback selected by the user 
will be compared with the navigation parameter set at 

45 the start of the data reproduction, to executed another 
command. If a go-to command is described in any nav- 
igation command, another navigation command will be 
executed or the execution of the navigation command 
is stopped. Specific methods of reproducing data, initi- 

50 ated by using navigation commands, will be explained 
later in conjunction with the reproduction of video data. 
[0175] The program chain program map 
(PGC_PGMAP) 306 of the PGC information 
(VTS_PGCI) 304 shown in FIG. 53 is a map represent- 

55 jng the structure of the program in the PGC, as can be 
understood from FIG. 61. Described in the the map 
(PGCP_PGMAP) 306 are the entry cell numbers 
(ECELLN), the start cell numbers of the individual pro- 
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grams, in ascending order as shown in FIG. 62. In ad- 
dition, program numbers are allocated, starting at 1, in 
the order in which the entry cell numbers are described. 
Consequently, the first entry number in the map 
(PGC_PGMAP) 306 must be #1. 
[0176] The cell playback information table (C_PBIT) 
307 defines the order in which the cells in the PGC are 
played back. In the cell playback information table 
(C_PBIT) 307 there are described pieces of the cell 
playback information (C_PBIT) consecutively as shown 
in FIG. 63. Basically, cells are played back in the order 
of cell number. The cell playback information (C_PBIT) 
contains a cell category (C_CAT) as playback informa- 
tion (P_PBI) as shown in FIG. 64. Written in the cell cat- 
egory (C_CAT) are a cell block mode indicating whether 
the cell is one in the block and if it is, whether the cell is 
the first one, a cell block type indicating whether the cell 
is not part of the block or is one in an angle block, an 
STC discontinuity flag indicating whether the system 
time clock (STC) must be set again, a cell playback 
mode, a cell navigation control and an inter-cell com- 
mand number. Here, a cell block is defined as a set of 
cells with a specific angle. The change of the angle is 
realized by changing the cell block. Taking baseball for 
example, the changing from an angle block of shooting 
scenes from the infield to an angle block of shooting 
scenes from the outfield corresponds to the change of 
the angle. The cell-reproducing mode is described to 
specify whether data is continuously reproduced within 
a cell or a still image is formed from each video object 
unit (VOBU). Described in the navigation control is the 
data about the still image formed after the reproduction 
of the cell. In other words, it is described in the naviga- 
tion control that no still image is formed or that a still 
image lasts infinitely. In the number of the inter-cell com- 
mand, the inter-cell navigation command to be executed 
upon completion of the cell playback is described in the 
form of the PGC JM V_CMD number 326 contained in the 
command table (PGC_NV_CMDT) 309. The 
PGCJM V_CMD number 326 is referred to during the re- 
production of the cell. From the number 326 a PGC nav- 
igation command is acquired and executed after the cell 
described in the cell playback information (P_PBI). 
[0177] As shown in FIG. 64, the playback information 
(P_PBI) of the cell playback information table (C_PBIT) 
307 contains the cell playback time (C_PBTM) repre- 
senting the total playback time of the PGC. When the 
PGC has an angle cell block, the playback time of the 
angle cell number 1 represents the playback time of the 
angle block, Also described in the cell playback infor- 
mation table (C_PBIT) 307 are the start address 
(C_FVOBU_SA) of the first video object unit (VOBU) 
285 in the cell expressed by the number of logical 
blocks, relative to the first logical block in the video ob- 
ject unit (VOBU) 285 in which the cell is recorded and 
the start address (C_LVOBU_SA) of the end video ob- 
ject unit (VOBU ) 285 in the cell expressed by the number 
of logical blocks, relative to the first logical block in the 



video object unit (VOBU) in which the cell is recorded. 
[0178] The cell position information table (C_POSI) 
308 specifies the identification numbers (VOBJD)of the 
video objects (VOB) in the cell used in the PGC and the 

s cell identification number (CJD). In the cell position in- 
formation table (C_POSI), pieces of cell position infor- 
mation (C_POSI) corresponding to the cell numbers 
written in the cell playback information table (C_PBIT) 
307 as shown in FIG. 65 are described in the same order 

10 as in the cell playback information table (C^PBIT). The 
cell position information (C_POSI) contains the identifi- 
cation numbers (C_VOB_IDN) of the video object units 
(VOBS) in the cell and the cell identification number 
(CJDN) as shown in FIG. 66. 

1* [0179] Further, the structure of the video title set PGCI 
unit table (VTSM_PGCI_UT) 311 shown in FIG. 44 will 
be explained with reference to FIGS. 67 to 72. The video 
title set PGCI unit table (VTSM_PGCIJJT) 31 1 has sub- 
stantially the same structure as the VMGM_PGCI unit 

20 table 280 shown in FIG. 34. That is, in the VMGM_PGCI 
unit table (VTSM_PGCI_UT) 311 , VTS menu PGCI unit 
table information (VTSM_PGCl_UTI) 350 is first de- 
scribed as shown in FIG. 67, then VTS menu language 
unit search pointers (VMGM_LU_SRP) 351 of a neces- 

25 sary number n corresponding to the number n of lan- 
guages are successively described, and the VTS menu 
language unit (VTSM_LU) 352 searched for by the 
search pointer is described. 

[0180] In the VTS menu PGCI unit table information 

30 (VTSM_PGCI_UTI) 350, the number (VTSM_LU_Ns) of 
VTSM language units (VTSM_LU) and the end address 
(VTSM_PGCI_UT_EA) of the VTSM__PGCI unit table 
(VMGM_PGCIJJT) 311 are described as shown in FIG. 
68. In each of n video manager menu language unit 

35 search pointers (VTSM_LU_SRP) 351 prepared for re- 
spective languages, the language code (VTSMJ_CD) 
of the VTS menu and the start address (VTSM_LU_SA) 
of the VTS menu (VTSM) language unit ( VTSM J_U) 252 
are described as shown in FIG. 69. The end address 

40 (VTSM_PGCI_UT_EA) of VTSM_PGCI_UT 280 and 
the start address (VTSM_LU_SA) of VTSM_LU 352 are 
described by use of the logical block number from the 
first block of the VTSM_PGCI unit table 
(VTSM_PGCI_UT)311. 

45 [0181] In each of n VTSM language units (VTSM_LU) 
352 prepared for respective languages, VTSM menu 
language unit information (VTSM_LUI) 353 and 
VTSM_PGCI search pointers (VTSM_PGCI_SRP) 354 
of a number corresponding to the number of menu pro- 

50 gram chains are provided as shown in FIG. 70, and 
VTSM_PGC information items (VTSM_PGCI) 355 
searched for by the search pointers and corresponding 
in number to the menu program chains are provided as 
shown in FIG. 70. 

55 [0182] In each language unit information (VTSMJ_UI) 
353, the number (VMGM_PGCI_Ns) of VMGM_PGCIs 
and the end address (VTSM_LUI_EA) of the language 
unit information (VTSM_LUI) are described as shown in 
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FIG. 71. Further, in the VTSM.PGCI search pointer 
(VTSM_PGCI_SRP), the VTSM_PGC category 
(VTSM_PGC_CAT) and the start address 
(VTSM_PGCI_SA) of VTSM_PGCI are described as 
shown in FIG. 72. The end address (VTSM_LUI_EA) of 
VTSM_LUI and the start address (VTSM_PGCI_SA) of 
VTSM_PGCI are described by the number of logical 
blocks, relative to the head byte of VTSMJ_U. As the 
VTSM_PGC category (VTSM_PGC_CAT), information 
indicating that the program chain is an entry program 
chain or title menu is described. 
[0183] As explained with reference to FIG. 28, a cell 
284 is a set of video object units (VOBU) 285. A video 
object unit (VOBU) 285 is defined as a pack train starting 
with a navigation (NV) pack 286. Therefore, the start ad- 
dress (C_FVOBU_SA) of the first video object unit (VO- 
BU) 285 in a cell 284 is the start address of the NV pack 
286. As shown in FIG. 73, the NV pack consists of a 
pack header 31 0, a system header 31 1 , and two packets 
of navigation data- a presentation control information 
(PCI) packet 316 and a data search information (DSI) 
packet 317. As many bytes as shown in FIG. 73 are al- 
located to the respective sections so that one pack may 
contain 2048 bytes corresponding to one logical sector. 
The NV pack is placed immediately in front of the video 
pack containing the first data item in the group of pic- 
tures (GOP). Even when the object unit 285 contains no 
video pack, an NV pack is placed at the head of the ob- 
ject unit containing audio packs or/and sub-picture 
packs. As with an object unit containing object units, 
even with an object unit containing no video pack, the 
playback time of the object unit is determined on the ba- 
sis of the unit in which video is reproduced. 
[0184] Here, GOP is determined in the MPEG stand- 
ard and is defined as a data train constituting a plurality 
of screens as explained earlier. Specifically, GOP cor- 
responds to compressed data. Expanding the com- 
pressed data enables the reproduction of a plurality of 
frames of image data to reproduce moving pictures. The 
pack header 310 and system header 111 are defined in 
the MPEG 2 system layer. The pack header 310 con- 
tains a pack start code, a system clock reference (SCR), 
and a multiplex rate. The system header 311 contains a 
bit rate and a stream ID. The packet header 312, 314 of 
each of the PCI packet 1 1 6 and DSI packet 31 7 contains 
a packet start code, a packet length, and a stream ID as 
determined in the MPEG2 system layer. 
[0185] As shown in FIG. 74, another video, audio, or 
sub-picture pack 288, 290, 291 consists of a pack head- 
er 320, packet header 321 , and a packet 322 containing 
the corresponding data as determined in the MPEG2 
system layer. Its pack length is determined to be 2048 
bytes. Each of these packs is aligned with the bounda- 
ries between logical blocks. 

[0186] The PC! data (PCI) 313 in the PCI packet 316 
is navigation data used to make a presentation, or to 
change the contents of the display, in synchronization 
with the playback of the video data in the VOB unit (VO- 



BU) 285. Specifically, as shown in FIG. 75, the PCI data 
(PCI) 313 contains PCI general information (PCI_GI) as 
information on the entire PCI and angle information 
(NSMLS_ANGLI) as each piece of jump destination an- 

5 gle information in angle change. The PCI general infor- 
mation (PCI_GI) contains the address (NV_PCK_LBN) 
of the NV pack (NV_PCK) 286 in which the PCI 113 is 
recorded as shown in FIG. 76. The address is expressed 
in the number of blocks, relative to the logical sector of 

10 VOBU 285 in which the PCI 313 is recorded. The PCI 
general information (PCLGI) contains the category 
(VOBU_CAT) of VOBU 285, the start playback time 
(VOBU_S_PTM) of VOBU, and the end playback time 
(VOBLLEPTM) of VOBU. Here, the start PTS 

is (VOBU_SPTS) of VOBU 285 indicates the playback 
start time (start presentation time) of the video data in 
the VOBU 285 containing the PCI 313. The playback 
start time is the first playback start time in the VOBU 
285. Normally, the first picture corresponds to I picture 

20 (intra-picture) data in the MPEG standard. The end PTS 
(VOBU_EPTS) in the VOBU 285 indicates the playback 
end time (end presentation time) of the VOBU 285 con- 
taining the PCI 313. 

[0187] DSI data (DSI) 315 in the DSI packet 317 
25 shown in FIG. 73 is navigation data used to search for 
the VOB unit (VOBU) 285. Described in the DSI data 
(DSI) 315 are DSI general information (DSLGI), seam- 
less information (SML_PBI), angle information 
(SML_AGLI), address information (NV_PCK_ADI) on a 
30 navigation pack, and synchronizing playback informa- 
tion (SYNCI), as shown in FIG. 77. 
[0188] The DSI information (DSI_GI) contains infor- 
mation about the entire DSI 315. Specifically, as shown 
in FIG. 78, the DSI general information (DSLGI) con- 
35 tains the system clock reference (NV_PCK_SCR) for 
the NV pack 286. The system clock reference 
(NV_PCK_SCR) is stored in the system time clock 
(STC) built in each section of FIG. 1 . On the basis of the 
STC, video, audio, and sub-picture packs are decoded 
40 at the video, audio, and sub-picture decoders 58, 60, 
and 62 and the monitor 6 and the speaker 8 reproduce 
images and sound, respectively. The DSI general infor- 
mation (DSLGI) contains the start address 
(NV_PCK_LBN) of the N V pack (NV_PCK) 286 contain- 
45 jng the DSI 31 5 expressed by the number of logical sec- 
tors (RLSN), relative to the first logical sector in the VOB 
set (VOBS) 282 containing the DSI 31 5, and the address 
(VOBU_E A) of the last pack in the VOB unit (VOBU) 285 
containing the DSI 31 5 expressed by the number of log- 
so ical sectors (RLSN), relative to the first logical sector in 
the VOB unit (VOBU). 

[0189] Furthermore, the DSI general information 
(DSI_GI) contains the end address (VOBUJP_EA) of 
the V pack (V_PCK) 288 containing the last address of 
55 the first I picture in the VOBU expressed by the number 
of logical sectors (RLSN), relative to the first logical sec- 
tor in the VOB unit (VOBU) containing the DSI 31 5, and 
the identification number (VOBUJPJDN) of the VOBU 
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283 containing the DSI 315 and the identification 
number (VOBU_C JDN) of the cell in which the DSI 31 5 
is recorded. 

[0190] The navigation pack address information of 
DSI contains the addresses of a specified number of 
navigation packs. Video fast-forward etc. are effected, 
referring to the addresses. The synchronizing informa- 
tion (SYNCI) includes address information on the sub- 
pictures and audio data reproduced in synchronization 
with the playback start time of the video data in the VOB 
unit (VOBU) containing DSI 315. Specifically, as shown 
in FIG. 79, the start address (A_SYNCA) of the target 
audio pack (A_PCK) 291 is expressed by the number of 
logical sectors (RLSN), relative to the NV pack 
(NV_PCK) 286 in which DSI 315 is recorded. When 
there are more than one audio stream (8 audio streams, 
at most), as many pieces of synchronizing information 
(SYNCI) as audio streams are described. Furthermore, 
the synchronizing information (SYNCI) includes the ad- 
dress (SP_SYNCA) of the NV pack (NV_PCK) 286 of 
the VOB unit (VOBU) 285 containing the target audio 
pack (SP_PCK) 291 . The address is expressed by the 
number of logical sectors (RLSN), relative to the NV 
pack (NV_PCK) 286 in which DSI 315 is recorded. 
When more than one sub-picture stream (32 sub-picture 
streams, at most) exist, there described as many pieces 
of synchronizing information (SYNCI) as sub-picture 
streams. 

[0191] Hereinafter, the operation of reproducing the 
movie data from the optical disk 10 with the logic format 
shown in FIGS. 26 to 79 will be explained with reference 
to FIG. 1. In FIG. 1, the solid-line arrows indicate data 
buses and the broken -line arrows represent control bus- 
es. 

[0192] To begin with, the operation of acquiring the 
video title set (VTS) 272 by the use of the video manager 
(VMG) 271 will be explained by reference to FIG. 80. 
With the optical disk apparatus of FIG. 1 , when the pow- 
er supply is turned on and an optical disk 10 is loaded, 
the system CPU section 50 reads the initial operation 
program from the system ROM/RAM section 52 and op- 
erates the disk drive section 30, which then starts a 
search operation as shown in step S241. Namely, the 
disk drive section 30 starts to read the data from the 
lead-in area 27 and then from the adjoining volume and 
file structure area 270, in which a volume structure and 
a file structure are determined in accordance with ISO- 
9660. Specifically, to read the data from the volume and 
file structure area 270 located in a specific position on 
the optical disk 10 set in the disk drive section 30, the 
system CPU section 50 gives a read instruction to the 
disk drive section 30 to read the contents of the volume 
and file structure area 270, and stores the data tempo- 
rarily in the data RAM section 56 via the system proc- 
essor section 54. The system CPU section 50 extracts 
information about the recording position and recording 
size of each file and management information neces- 
sary for other managing actions via the path table and 



directory record stored in the data RAM section 56, and 
transfers and stores these pieces of information in spe- 
cific locations in the system ROM/RAM section 52. 
[01 93] Then, as shown in step S242, the system CPU 

5 section 50 acquires a video manager 271 composed of 
files, starting with file number 0, by reference to the in- 
formation about the recording position and recording ca- 
pacity of each file in the system ROM/RAM section 52. 
Specifically, referring to the recording position and re- 

10 cording capacity of each file acquired from the system 
ROM/RAM section 52, the system CPU section 50 gives 
a read instruction to the disk drive section 30, acquires 
the positions and sizes of a plurality of files constituting 
the video manager 271 existing on the root directory, 

*5 reads the video manager (VMG) 271 , and stores it in the 
data RAM section 56 via the system processor section 
54. Thereafter, the system CPU section 50, as shown 
in step S243, acquires the start addresses of the indi- 
vidual tables (TT_SRPT, VMGM_PGCI_UT, VTS_ART) 

20 written in the video management information table 
(VMGI_MAT) 278, thereby enabling the acquisition of 
each table. Here, when the user looks at a title brochure 
in which titles have been written, gets a number speci- 
fying a video title set, and enters the number directly 

25 from the key/display section 4 as shown in step S244, 
control will be passed to step S248. When there is no 
input entered by the user from the key/display section 
4, it will be confirmed as shown in step S245 whether or 
not a VMGM video object set (VMGM_VOBS) 276 is 

30 present as menu data in the video management infor- 
mation table (VMGLMAT) 278. If there is no VMGM vid- 
eo object set (VMGM_VOBS) 276, the user may enter 
a video title set or a predetermined video title set may 
be selected, and control will be passed to step S248. If 

35 a VMGM video object set (VMGM_VOBS) 276 is 
present, the video attribute information 
(VMGM_V_ATR) on VMGM and the attribute informa- 
tion (VMG M_AST_ATR, VMGM_SPST_ATR) on audio 
and sub-picture streams will be acquired from the video 

40 management information table (VMGI_MAT) 278. 

Thereafter, as shown in step S247, a menu will be dis- 
played as shown in step S247, which will be explained 
in detail later by reference to FIG. 81 . According to the 
menu representation, the user selects the video title set 

45 (VTS) 272. Once the video title set (VTS) 272 has been 
selected, the video title set number (VTSN) correspond- 
ing to the selected video title set, title number (VTS_TT), 
and the start address (VTS_SA) of the video title set are 
acquired from the title search pointer table (TT_SRPT) 

50 278 in the video manager (VMG) 271 . Furthermore, the 
system CPU 50 obtains attribute information 
(VTS_V_ATR, VTS_AST_ATR, VTS_SPST) of the ac- 
quired video title set number (VTSN) from the video title 
set attribute table (VTS_ATRT) 280. On the basis of 

55 these pieces of attribute information (VTS_V_ATR, 
VTS_AST_ATR, VTS_SPST), the parameters neces- 
sary for playback of the video manager menu are set in 
the video decoder section 58, audio decoder section 60, 
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and sub-picture decoder section 62, respectively. Fur- 
thermore, according to the pieces of attribute informa- 
tion, the video processing section 201 , audio processing 
section 202, audio mixing section 203, and sub-picture 
processing section 207 in the D/A and data-reproducing 
section 64 are set. By the above series of procedures, 
the preparation to acquire the video title set 276 has 
been completed as shown in step S250. 
[01 94] Now, the operation going on as far as the video 
manager menu for choosing a video title is displayed will 
be described by reference to FIG. 81. When the menu 
search process is started as shown in step S210, the 
volume manager information management table 
(VMGI_MAT) 278, the first table in the video manager 
271 , will be searched. By the searching operation, the 
start address (VMGM_PGCIJJT_SA) of the 
VMGM_PGCI unit table (VMGM_PGCI_UT) 280 for the 
video manager menu (VMGM) is acquired. Then, the 
VMGM_PGCI unit table 280 is acquired. From the table 
information (VMGM_PGCI_UTI) in the table 
(VMGM_PGCI_UT) 280, the number (a) of language 
units (VMGM_LU_Ns) on the video manager menu is 
acquired. Then, as shown in step S211, the acquisition 
of the search pointer (VMGM_LU_SRP) of the first #1 
(n = 1 ) VMGM__LU is determined. The search pointer 
(VMGM_LU_SRP) of the VMGMJ_U is acquired as 
shown in step S212. Then, as shown in step S213, it is 
determined whether the language code (= b) 
(VMGM_LCD) written in the search pointer 
(VMGM_LU_SRP) of VMGM_LU coincides with the lan- 
guage code (- B) specified in the reproducing appara- 
tus, or the default language code. If the language codes 
do not coincide with each other, the number of the 
search pointer will be incremented (n = n + 1) as shown 
in step S214 and it will be determined whether the in- 
cremented number n has exceeded the number (a) of 
language units (VMGM_LU_Ns) in the video manager 
menu. If the number n has been set equal to or larger 
than the number (a) of language units (VMGMJ_U_Ns) 
in the video manager menu, the searching operation for 
the video manager menu (VMGM) will be terminated as 
shown in step S216. If the number n is smaller than the 
number (a) of language units (VMGM_LU_Ns) in the 
video manager menu, control will be returned to step 
S21 3, where the n-th search pointer (VMGM_LU_SRP) 
of VMGMJ_U will be acquired and step S213 to step 
S215 will be executed again. 

[0195] If in step S213, the language code (= b) 
(VMGM_LCD) written in the search pointer 
(VMGM_LU_SRP) of VMGM_LU coincides with the lan- 
guage code (= B) specified in the reproducing appara- 
tus, or the default language code, the VMGM language 
unit (VMGM_LU) 252 corresponding to the language 
code written in the search pointer (VMGM_LU_SRP) of 
VMGM_LU will be acquired as shown in step S21 7. The 
number (VMGM_PGCI_Ns) of VMGM_PGCI is extract- 
ed from the VMGM language unit information 
(VMGMJJJI). Next, as shown in step S218, the 



VMGM_PGC category (VMGM_PGC_CAT) is acquired 
from the VMGM_PGCI search pointer 
(VMGM_PGCI_SRP) 254. Thus, the VMGM_PGC 
number corresponding to the menu I D (="001 0 n ) as well 

5 as to the entry type (= 1) is acquired from the 
VMGM_PGC category (VMGM_PGC_CAT). Here, the 
menu ID (="0010") corresponds to the VMGM title 
menu. The start address (VMGM_PGC_SA) of the 
VMGM_PGC corresponding to the acquired 

10 VMGM_PGC number is obtained from the 
VMGM_PGCI search pointer (VMGM_PGCI_SRP) and 
as shown in step S219, the relevant PGC is acquired 
from the VMGM video object set (VMGM_VOBS) 276, 
thereby reproducing the PGC. 

is [0196] As a result, the VMG menu as shown in FIG. 
82 is displayed, for example. In this example, the story 
of "Mr. X's Life" appears as the first title and the story of 
"Mrs. Y's Life" appears as the second title under the title 
of interactive movie series, meaning that either title set 

20 can be chosen. When the first title set or the story of "Mr. 
X's Life" is chosen, the title set corresponding to the first 
one is acquired as follows. 

[0197] The start address (VTS_SA) of the video title 
set 72 is acquired from the title search pointer 293 hav- 

25 ing the entry number #1 shown in FIG. 30. Then, the 
video title set information (VTSI) 294 on the title set 
shown in FIG. 44 is obtained. From the management 
table (VTSLMAT) 298 of the video title set information 
(VTSI) 294, the end address (VTSI_MAT_EA) of the vid- 

30 eo title set information management table (VTSLMAT) 
298 shown in FIG. 45 is acquired. Furthermore, on the 
basis of the number of audio streams and the number 
of sub-picture streams (VTS_AST_Ns, VTS_SPSTJMs) 
and the attribute information (VTS_V_ATR, 

.35 VTS_A_ATR, VTS_SPST_ATR) on the audio and video 
data, each section of the reproducing apparatus of FIG. 
1 is set. Specifically, according to the attribute informa- 
tion, the audio processing section 202, audio mixing 
section 203, and sub-picture reproducing section 207 in 

40 the D/A and reproducing section 64 are set. 

[0198] When the video title set menu (VTSM) is 
present, the video title set menu will be displayed ac- 
cording to the flow shown in FIG. 83. Specifically, when 
the menu search process is started as shown in step 

45 S220, this enables the start address 
(VTSM_PGCI_UT_SA) of the VTSM_PGCI unit table 
(VTS_PGCI_UT) 300 for the video title set menu 
(VTSM) to be acquired. Then, the VTSM_PGCI unit ta- 
ble 300 is acquired. From the table information 

50 (VTSM_PGCI_UTI) in the table (VTSM_PGCIJJT) 300, 
the number (a) of language units (VTSMJ_U_Ns) on the 
video title menu is acquired. Then, as shown in step 
S221, the acquisition of the search pointer 
(VTSM_LU_SRP) of the first #1 (n = 1 ) VTSMJ-U is de- 

55 termined. The search pointer (VTSMJ_U_SRP) 351 of 
the VTSM_LU 352 is acquired as shown in step S222. 
Then, as shown in step S223, it is determined whether 
the language code (= b) (VTSM_LCD) written in the 



49 



EP 0 737 980 B1 



50 



search pointer (VTSM_LU_SRP) 351 of VTSMJ.U co- 
incides with the language code (= B) specified in the re- 
producing apparatus, or the default language code. If 
the language codes do not coincide with each other, the 
number of the search pointer will be incremented (n = n 
+ 1 ) as shown in step S224 and it will be determined 
whether the incremented number n has exceeded the 
number (a) of language units (VTSM_LU_Ns) in the vid- 
eo title set menu. If the number n has been set equal to 
or larger than the number (a) of language units 
(VTSM_LU_Ns) in the video title set menu, the search- 
ing operation for the video title set menu (VTSM) will be 
terminated as shown in step S226. If the number n is 
smaller than the number (a) of language units 
(VTSM_LU_Ns) in the video title set menu, control will 
be returned to step S222, where the n-th search pointer 
(VTSM_LU_SRP) 351 of VTSM J_U will be acquired and 
step S223 to step S225 will be executed again. 
[0199] If in step S223, the language code (= b) 
(VTSM_LCD) written in the search pointer 
(\zTSM_LU_SRP) 351 of VTSMJJJ coincides with the 
language code (= B) specified in the reproducing appa- 
ratus, or the default language code, the VTSM language 
unit (VTSM_I_U) 352 corresponding to the language 
code written in the search pointer (VTSM_LIL_SRP) 351 
of VTSM_LU will be acquired as shown in step S227. 
The number (VTSM_PGCI_Ns) of VTSM.PGCI is ex- 
tracted from the VTSM language unit information 
(VTSM_LUI). Next, as shown in step S228, the 
VTSM_PGC category (VTSM_PGC_CAT) is acquired 
from the VTSM_PGCI search pointer 
(VTSM_PGCI_SRP) 354. Thus, the VTSM_PGC 
number corresponding to the menu ID (= "0011" to 
"0111 ") as well as to the entry type (= 1) is acquired from 
the VTSM_PGC category (VTSM_PGC_CAT). Here, 
the menu ID (="001 1 n to "01 11°) corresponds to the 
VTSM audio menu for selecting an audio language or 
VTSM program menu for selecting a program or the oth- 
er menu. The start address (VTSM_PGC_SA) of the 
VTSM_PGC corresponding to the acquired 
VTSM_PGC number is obtained from the VTSM_PGCI 
search pointer (VTSM_PGCI_SRP) and as shown in 
step S229, the relevant PGC is acquired from the VTSM 
video object set (VTSM_VOBS) 295, thereby reproduc- 
ing the PGC. 

[0200] Accordingly, the VTS menu as shown in FIG. 
84 is displayed, for example. In this example, "Mr. X's 
Life 0 appears as a title and "1. Infancy", n 2. Youth", "3. 
Middle Age", and "4. Old Age" appear as parts of the 
title that can be chosen. Once the user has chosen a 
part of the title from the menu by pressing the corre- 
sponding key on the key/display section 4, for example, 
the language selection menu, a submenu, appears. 
Specifically, since 32 sub-picture streams have been 
prepared as sub-pictures as explained earlier, the movie 
suppliers can display one of, for example, English, Jap- 
anese, German, and French sub-pictures. Furthermore, 
a menu that allows selection of one from eight audio 



streams can be prepared as another submenu. This 
makes it possible to choose any one of audio streams 
associated with dubbing. Selecting a choice from the 
menu causes the program chain corresponding to the 

s choice to be reproduced. 

[0201] When the menu (VTSM) for video title sets 
(VTS) has a simple structure, the start address 
(VTSM_VOB_SA) of the video object set (VTSM_VOB) 
295 for video title set menus may be acquired from the 

10 video title set information management table 
(VTSLMAT) 298 of FIG. 34 and the menu for video title 
sets may be displayed according to the video object set 
(VTSM.VOB) 295. 

[0202] Now, the operation of retrieving and reproduc- 
es ing a program chain after the title has been chosen will 
be explained by reference to the flows shown in FIG. 85. 
Specifically, when the user specifies a program chain 
(PGC) from the key/display section 4, referring to the 
menu, the desired program chain will be searched for 
20 by the following procedure. This procedure applies to 
not only the retrieval of a program chain for titles in a 
video title set, but also the retrieval of a program chain 
for menus, each of which is a relatively complex menu 
made up of a program chain. As shown in FIG. 85, after 
25 a searching operation has been started as shown in step 
S251, the system CPU section 50 acquires video title 
set information 294 as shown in step S252 as explained 
earlier. Then, as shown in step S253, the start address 
of each table is obtained from the acquired video title 
30 set information 294. The table (VTS_PTT_SRPT) 299 
is acquired according to the start address 
(VTS_PTT_SRPT_SA) of the video title set part-of -title 
search pointer table (VTS_PTT_SRPT) 299 among 
these obtained start addresses. Next, as shown in step 
35 S254, on the basis of the number (VTSN) of the video 
title set 296 obtained by reference to the title search 
pointer (TT_SRP) 279 of the video manager (VMG) 271 
and the VTS title number (VTS_TTN), the PGC number 
corresponding to the part of the title specified by the user 
40 and the PG number are acquired. 

[0203] By referring to the VTS-PGCI table 
(VTS_PGCIT) 300, the VTS_PGC search pointer #n 
(VTS_PGCI_SRP #n) 303 corresponding to the ac- 
quired PGC number is obtained. On the basis of the 
45 pointer #n (VTS_PGCI_SRP #n) 303, the category 
(VTS_PGC_CAT) of the VTS_PGC and the start ad- 
dress (VTS__PGCLSA) of the VTS_PGC information 
(VTS_PGCI #n) 304 pointed out by the pointer are ac- 
quired. As shown in step S256, according to the start 
50 address (VTS_PGCI_SA) of the VTS_PGC information 
(VTS_PGCI #n) 304, the VTS.PGC information 
(VTS_PGCI #n) 304 is acquired. As shown in step S257, 
on the basis of the PGC general information (PGC_GI) 
305 in the acquired VTS_PGC information (VTS_PGCI 
55 # n ) 304, the contents (PGC_CNT) of the PGC are ac- 
quired. Then, from the PGC_CNT, the number of pro- 
grams in the PGC and the number of cells are obtained. 
[0204] Before the playback of the PGC, the system 
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CPU section 50 acquires program chain navigation 
command table information (PGC_NV_CMDTI) from 
the program navigation command table 
(PGC_NV_CMDT) 309, obtains preprocess navigation 
command #1 (PRE_NV_CMD #1) to preprocess navi- 
gation command #i (PRE_N V_CMD #i) one after anoth- 
er by reference to the table (PGC_NV_CMDT) 309 as 
shown in step S258, and executes those commands. 
The command, for example, the set command, specifies 
a specific register (not shown in FIG. 1 ) for the naviga- 
tion command and initializes the register. 
[0205] After all of the pre-navigation commands 
(PRE_NV_CMD) have been executed, the PGC pro- 
gram map (PGC_MAP) 306 and cell playback informa- 
tion (C_PBIT) are acquired and as shown in step S259, 
the playback of the specified program (x), or the play- 
back of cells, is started. Once the playback of a program 
has been completed as a result of cell playback, the pro- 
gram number is updated (x = x + 1) as shown in step 
S260, and it is confirmed as shown in step S261 whether 
any updated program number is present. Namely, it is 
verified whether the program reproduced before play- 
back is the last program. If there is a program having 
the updated program number, control will be passed to 
step S259, where the updated program will be repro- 
duced. If the reproduced program is the last program, 
the selection menu for choosing a program to be next 
reproduced will be displayed as shown in step S262. 
The menu may have the choices appear in a sub-picture 
with the cell playback kept in a halt, or with moving pic- 
tures appearing on the screen by repeating the cell play- 
back. 

[0206] When the user has chosen a subsequent PGC 
from the selection menu, the PGC number at the branch 
destination chosen by the user is set in the register spec- 
ified by the set command or the like. At this time, the 
language previously held in the apparatus, or the player, 
is referred to and an audio stream and a video stream 
are set. 

[0207] After the selection has been completed, the 
system CPU section 50 acquires postprocess naviga- 
tion command #1 (POSTJ\IV_CMD #1 ) to postprocess 
navigation command #j (POST_NV_CMD #j) one after 
another and executes those commands. Specifically, if 
a comparison command is executed, the next PGC 
number will be determined, taking into account the 
course of the user's past selection, and this PGC 
number will be set in the register as the updated PGC 
number. When a comparison command is executed, the 
PGC number chosen at step S262 is not necessarily se- 
lected. Taking account of the course of the user's past 
selection, a suitable PGC number is set. If a jump com- 
mand is executed, jumping to the PCG having the set 
PGC number will be effected. If a "Previous 0 or "Next" 
key (not shown in FIG. 1) on the key/display section 4 
is depressed by the user, a link command is executed 
so that linking to the PGC having the set PGC number 
which is described in PGC_NV_CTL in the PGCI_GI will 



be effected. When the PGC is not branched by a post- 
process navigation command (POST_NV_CMD), a 
subsequent PGC number will be acquired from the 
PGC JMV_CTL shown in FIG. 55 written in PGCIJ3I in 
s the PGC general information (PGC_GI) as shown in 
step S264. Then, linking is done to the PCG specified 
by the number. 

[0208] Once the next PGC number has been deter- 
mined, it is confirmed whether there is any subsequent 

10 PGC number as shown in step S265. If a subsequent 
PGC is present, control will be passed again to step 
S255. If there is no PGC number, the playback of PGC 
will be terminated as shown in step S266. 
[0209] An example of playing back the PGC will be 

15 described by reference to FIG. 86. FIG. 86 illustrates 
how the cells 284 in the video objects 283 with the iden- 
tification numbers #1 and #2 are reproduced in the order 
of program chains #1 and #2. To reproduce PGC #1 , the 
pre-navigation command 322 is executed to prepare the 

20 playback of cells in the PGC. Thereafter, the cells are 
reproduced in the order of playback number (CN#k). In 
this example, although the order of cell playback 
number (CN#k) is the order of cell identification number 
(CJDN#q), the order of cell playback number (CN#k) 

25 may differ from the order of cell identification number 
(CJDN#q). With PGC#1, when the last cell (CN#f) has 
been reproduced, the post command 324 is executed 
and, for example, a link command is executed to per- 
form linking to the next PGC#2. Similarly, with PGC#2, 

30 the pre-navigation command 322 is executed and the 
playback of cells is started. In the PGC #2, a cell (CN#3) 
containing an inter-cell navigation command 
(IC.NVCMD) 326 is present. After the cell (CN#3) 284 
is playbacked, the inter-cell navigation command 

35 (ICJMVCMD) 326 is executed. Specifically, when the 
cell (CN#3) 284 is reproduced, the system CPU section 
50 acquires the inter-cell command number written in 
the cell category (C_CAT) by reference to C_PBI in the 
C_PBI table 307, obtains the IC_NV command 326 cor- 

40 responding to the number, and executes the command. 
With the last PGC#2, when the cell playback has been 
completed, the post-navigation command 324 is like- 
wise executed. 

[0210] When the program suppliers suitably set the 
45 above-described pre-navigation command 322, inter- 
cell navigation command 326, and post-navigation com- 
mand 324 as well as the contents of PGC_CAT written 
in the PGC_GI 305, this makes it possible to produce 
title sets with excellent user interface in an interactive 
50 environment. Specifically, it is possible to realize not on- 
ly a simple serial playback mode in which program 
chains are reproduced, starting with the entry program 
chain #1 in ascending order as shown in FIG. 87A, but 
also a branching playback mode in which a story pro- 
55 ceeds with the flow branching from entry program #1 to 
any one of program chains #2, #3, and #4 as shown in 
FIG. 87B. 

[0211] With the formats of the initial version, the meth- 
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od of creating sequences has been described by refer- 
ence to FIGS. 20 to 25. The same method applies to the 
formation of program chains. To do so, in the explana- 
tions in FIGS. 20 to 25, it is necessary to read the se- 
quences as those for program chains, place cells con- 
taining inter-cell commands required to arrange cells, 
and suitably arrange pre-navigation commands and 
post-navigation commands, thereby producing program 
chains. It goes without saying that the formats related 
to an improved version can be understood by reference 
to the explanations of FIGS. 20 to 25. 
[0212] Referring to FIGS. 88 to 93, explained next will 
be a method of recording data on the optical disk 10 on 
and from which the video data is recorded and repro- 
duced in the logic formats shown in FIGS. 26 to 79 and 
a recording system to which the recording method is ap- 
plied. 

[0213] FIG. 88 shows an encoder system that creates 
a video file 88 of a title set 84 whose video data is en- 
coded. In the system of FIG. 88, for example, a video- 
tape recorder (VTR) 201, an audiotape recorder (ATR) 
202, and a sub-picture source 203 are used as sources 
of the main video data, audio data, and sup-picture data. 
Under the control of a system controller (Sys con) 205, 
they create the main video data, audio data, and sup- 
picture data, which are supplied to a video encoder 
(VENC) 206, an audio encoder (AENC) 207, and a sub- 
picture encoder (SPENC) 208, respectively. Under the 
control of the system controller (Sys con) 205, these en- 
coders 206, 207, and 208 perform A/D conversion of the 
main video data, audio data, and sup-picture data and 
encode them by the respective compression schemes. 
The encoded main video data, audio data, and sub-pic- 
ture data (Comp Video, Comp Audio, Comp Sub-pict) 
are stored in memories 210, 211, and 212. 
[0214] The main video data, audio data, and sub-pic- 
ture data (Comp Video, Comp Audio, Comp Sub-pict) 
are outputted to a file formatter (FFMT) 214 under the 
control of the system controller (Sys con) 205, which 
converts them so that they may have a file structure of 
video data for the system as explained earlier. Then, un- 
der the control of the system controller (Sys con) 205, 
the setting conditions for each data item and the man- 
agement information including attributes are stored in a 
memory 216 in the form of files. 
[021 5] Explained next will be a standard flow of an en- 
coding process in the system controller (Sys con) 205 
that creates a file from video data. 
[0216] According to the flow of FIG. 89, the main video 
data and audio data are encoded and the encoded main 
video data and audio data (Comp Video, Comp Audio) 
are supplied. Specifically, when the encoding process 
is started, as shown in step S70 of FIG. 67, the param- 
eters necessary for encoding the main video data and 
audio data are set. Part of the set parameters are stored 
in the system controller (Sys con) 205 and at the same 
time, are used at the file formatter (FFMT) 214. As 
shown in step S271 , the main video data is pre-encoded 



using the parameters and the optimum distribution of the 
amount of codes is calculated. Then, on the basis of the 
code amount distribution obtained in the pre-encoding, 
the main video data is encoded as shown in step S272. 

5 At the same time, the audio data is also encoded at step 
S272. As shown in step in S273, if necessary, the main 
video data is partially encoded again and the reencoded 
portion of the main video data is replaced with the old 
one. Through the series of steps, the main video data 

10 and audio data are encoded. Furthermore, as shown in 
steps S274 and S275, the sub-picture data is encoded 
and the encoded sub-picture data (Comp Sub-pict) is 
supplied. Namely, the parameters necessary for encod- 
ing the sub-picture data are set. As shown in step S274, 

15 part of the parameters are stored in the system control- 
ler (Sys con) 205 and used in the file formatter (FFMT) 
21 4. On the basis of the parameters, the sub-picture da- 
ta is encoded. By the process, the sup-picture data is 
encoded. 

20 [0217] According to the flow of FIG. 90, the encoded 
main video data, audio data, and sup-picture data (Com 
Video, Com Audio, Comp Sub-pict) are combined and 
converted so as to form a video data title set structure 
as explained in FIGS. 26 and 79. Specifically, as shown 

25 in step S276, a cell is set as the smallest unit of the video 
data and cell playback information on the cell (C_PBI) 
is created. Then, as shown in step S277, the structure 
of the cells constituting a program chain and the main 
video, sub-picture, and audio attributes (the information 

30 obtained in encoding the respective data items is used 
as part of these attributes) are set. Then, as shown in 
FIG. 50, a video title set information management table 
information (VTSI_MAT) 278 including information on 
program chains and a video title set program chain table 

55 (VTS_PGCIT) 300 are created. At this time, as the need 
arises, a video title set direct access pointer table 
(VTS_DAPT) is also created. The encoded main video 
data, audio data, and sup-picture data (Com Video, 
Comp Audio, Comp Sub-pict) are subdivided into spe- 

40 cific packs. An NV pack is placed at the head of each 
VOBU so that playback can be effected in the order of 
time code of each data item. With the NV packs ar- 
ranged this way, each data cell is positioned so that a 
video object (VOB) may be composed of a plurality of 

45 cells as shown in FIG. 28. A set of such video objects is 
formatted into the title set structure. 
[0218] In the flow of FIG. 90, the program chain infor- 
mation (PGI) is obtained in the process of step S277 by 
using the database in the system controller (Sys con) 

so 205 or entering data again as the need arises. 

[0219] FIG. 91 shows a disk formatter system that 
records on an optical disk the title set formatted as de- 
scribed above. In the disk formatter system of FIG. 91, 
the memories 220, 222 in which the created title set is 

55 stored supply these file data items to a volume formatter 
(VFMT) 226. The volume formatter ( VFMT) 226 extracts 
the management information from the title sets 284, 
286, produces a video manager 71 , and creates the log- 
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ic data to be recorded on the disk 1 0 in the arrangement 
of FIG. 26. A disk formatter (DFMT) 228 adds error cor- 
rection data to the logic data created at the volume for- 
matter (VFMT) 226, thereby reconverting the logic data 
into physical data to be recorded on the disk. A modu- 
lator 230 converts the physical data created at the disk 
formatter (DFMT) 228 into the recording data to be re- 
corded actually on the disk. Then, a recorder 232 
records the modulated recording data on the disk 10. 
[0220] A standard flow for creating the aforemen- 
tioned disk will be described with reference to FIGS. 92 
and 93. FIG. 92 shows the flow of creating the logic data 
to be recorded on the disk 10. Specifically, as shown in 
step S280, parameter data items, including the number 
of video data files, their arrangement, and the size of 
each video data file, are set first. Next, as shown in step 
S281, a video manager 71 is created from the set pa- 
rameters and the video title set information 281 in each 
video title set 72. Thereafter, as shown in step S282, the 
video manager 71 and video title set 72 are arranged in 
that order according to the corresponding logical block 
number, thereby creating the logic data to be recorded 
on the disk 10. 

[0221 ] Thereafter, the flow of creating the physical da- 
ta to be recorded on the disk as shown in FIG. 93 is 
executed. Specifically, as shown in step S283, the logic 
data is divided into units of a specific number of bytes, 
thereby forming error correction data. Next, as shown 
in step S284, the logic data divided into units of a specific 
number of bytes are combined with the created error 
correction data to form physical sectors. Thereafter, as 
shown in step S285, physical data is created by com- 
bining physical sectors. In this way, the modulating proc- 
ess based on certain rules is performed on the physical 
data created in the flow of FIG. 93, thereby forming the 
recording data. Thereafter, the recording data is record- 
ed on the disk 10. 

[0222] The above-described data structure can be ap- 
plied not only to a case where the data is recorded on 
recording mediums, such as optical disks, and then the 
disks are distributed to the users, who play back them, 
but also to a communication system as shown in FIG. 
94. Specifically, according to the procedures shown in 
FIGS. 80 to 85B, an optical disk 1 0 in which a video man- 
ager 71 and video title sets 72 as shown in FIG. 26 are 
stored may be loaded into a reproducing apparatus 300, 
from whose system CPU section 50 the encoded data 
is taken out digitally and transmitted by a modulator/ 
transmitter 310 to the users or the cable subscribers by 
radio or via a cable. Furthermore, the encoding system 
320 and format system shown in FIGS. 88 and 91 may 
encode and format the data, respectively, on the provid- 
er side, such as a broadcasting station, and the format- 
ted data may be transmitted by the modulator/transmit- 
ter 310 to the users or the cable subscribers by radio or 
via cables. In such a communication system, the infor- 
mation in the video manager 71 is modulated at the 
modulator/transmitter 310 and then supplied to or is di- 



rectly supplied to the users free of charge. When a user 
is interested in the title, the modulatorAransmitter 310 
transmits the title set 72 at the user's or subscriber's re- 
quest by radio or via a cable. Under the control of the 
s video manager 71 , the video title set information 94 is 
first transferred and then the title video object 95 in the 
video title set reproduced according to the title set infor- 
mation 94 is transferred. At this time, if necessary, the 
video title set menu video object 95 is also transmitted. 
The transferred data is received by a receiver/demodu- 
lator 400 on the user side and is processed as dencoded 
data at the system CPU section 50 of the reproducing 
apparatus on the user or subscriber side of FIG, 1 in the 
same manner as in the above-described reproducing 
process, whereby the video data is reproduced. 
[0223] As shown in FIGS. 85A and 85B, video data is 
transferred using a PGC as a unit. After a PGC has been 
transferred, a subsequent PGC to be transferred can be 
selected arbitrarily on the user side. If it is not selected 
on the user side, a subsequent PGC to be transferred 
will be determined automatically. As a result, even with 
such a communication system, video data can be repro- 
duced in an interactive environment. 
[0224] In the above embodiments, the optical disk of 
the high-density recording type has been explained as 
a recording medium. The present invention, however, 
may be applied to recording mediums other than optical 
disks. For instance, the invention may be applied to 
magnetic disks or other recording mediums that enable 
data to be recorded physically at a high density. 
[0225] As described above, with the present inven- 
tion, because a plurality of movies and programs that 
can be selected are recorded together with branching 
information (selection information) on a single optical 
disk, an interactive environment can be provided for the 
user without preparing a dedicated application for each 
disk. 

[0226] Furthermore, with the invention, recording 
branching information (selection information) on a disk 
on a closed-file set basis increases the portability of data 
and facilitates data handling. 



Claims 

45 

1 . A recording medium, comprising: 

a data area (272, VTS) including a video object 
(282,296, VTSTT_VOBS) to be reproduced and 
50 a program chain information table (300, 

VTS_PGCIT) for defining a first program chain 
(287,PGC#1) and a second program chain 
(287,PGC#2); 

wherein said video object (282,296, 
55 VTSTT_VOBS) comprises 

a plurality of data cells (284), whereby each 
data cell (284) is composed of video object 
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units (285.VOBU) and each of said video 
object units (285, VOBU) includes a combi- 
nation of video, audio and/or sub-picture 
packs (288,290,291) respectively contain- 
ing reproducible video, audio and sub-pic- 
ture data, and 

said program chain information table 
(300,VTS_PGCIT) which includes a first 
group of program chain information 
(304,VTS_PGCI#1) associated with said 
first program chain (287,PGC#1) and a 
second group of program chain information 
(304,VTS_PGCI#2) associated with said 
second program chain (287,PGC#2), said 
first and said second group of program 
chain information (304,VTS_PGCl#2) 
each comprising: 

(1) cell playback information (307, 
C_PBIT) specifying a playback order 
of said video data cells (284) in an as- 
sociated program chain (287,PGC#1, 
PGC#2), whereby each cell being de- 
fined by start addresses of the first and 
last video object units (285.VOBU) in 
the corresponding cells (284); 

(2) content information (PGC_CNT) 
describing the number of cells in said 
associated program chain (287, 
PGC#1,PGC#2); and 

(3) program chain navigation control 
information (PGC_NV_CTL) compris- 
ing 

(a) previous program chain infor- 
mation indicative of whether there 
exists a program chain (287, 
PGC#1,PGC#2) that precedes 
said associated program chain 
during reproduction thereof from 
said recording medium, 

(b) previous program chain 
number specifying said program 
chain (287,PGC#1,PGC#2) pre- 
ceding said associated program 
chain, if such preceding program 
chain exists, 

(c) next program chain information 
indicative of whether there exists 
a program chain (287,PGC#1, 
PGC#2) that follows said associ- 
ated program chain during repro- 
duction thereof from said record- 
ing medium, 

(d) next program chain number 
specifying said program chain 
(287,PGC#1 ,PGC#2) following 
said associated program chain, if 



such following program chain ex- 
ists. 

2. The recording medium according to claim 1 , where- 
5 in said program chain navigation control information 

(PGC_NV_CTL) further includes: 

(e) goto program chain information indicative of 
whether there exists a program chain (287, 

10 PGC#1,PGC#2) that can be reproduced in- 

stead of continuing to reproduce said associat- 
ed program chain in accordance with a user 
command, and 

(f) goto program chain number specifying a 
*s number of said goto program chain, if such goto 

program chain (287,PGC#1,PGC#2) exists. 

3. The recording medium according to claim 1 or 2, 
wherein each of said first and second group of pro- 

20 gram chain information (304,VTS_PGCI#2) in- 
cludes playback time information (PGC_PB__TM) 
indicative of a duration of time needed to reproduce 
said associated program chain. 

25 4. The recording medium according to claim 1 , 2 or 3, 
wherein each of said first and second group of pro- 
gram chain information (304,VTS_PGCI#2) in- 
cludes user operation control information 
(PGC_UOP_CTL) indicative of a user operation 

30 that is prohibited during reproduction of said asso- 
ciated program chain. 

5. The recording medium according to one of the 
claims 1 to 4, wherein said program chain informa- 

35 tion table (300,VTS_PGCIT) includes first search 
pointer information (303, VTS_PGCIT_SRP#1 ) 
identifying a start address of said first group of pro- 
gram chain information (304,VTS_PGCI#1) and 
second search pointer information (303, 

40 VTS_PGCIT_SRP#2) identifying a start address of 
said second group of program chain information 
(304,VTS_PGCI#2), 

6. The recording medium according to one of the 
45 claims 1 to 5, wherein said audio data packs (291) 

containing at least one audio stream, wherein each 
audio stream is identified by an audio stream 
number and can be selectively reproduced, and 
said sub-picture data packs (290) contain sub-pic- 
50 ture streams that are identified by sub-picture 
stream number and can be selectively reproduced. 

7. The recording medium according to claim 6, where- 
in each of said first and second group of program 

55 chain information (304,VTSJ D GCI#2) includes au- 
dio stream control information (PGC_AST_CTL) 
and sub-picture stream control information 
(PGC_SPST_CTL) indicative of a selectable audio 
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stream number and a selectable sub-picture stream 
number, respectively. 

8. The recording medium according to one of claims 

1 to 7, wherein said program chain navigation con- s 
trol information (PGC_NV_CTL) further includes in- 
formation indicative of a number of times the asso- 
ciated program chain (287,PGC#1 ,PGC#2) is to be 
repeatedly reproduced. 

10 

9. The recording medium according to one of claims 
1 to 8, wherein said program chain navigation con- 
trol information (PGC_NV_CTL) further includes in- 
formation indicative of a duration of a still time in the 
reproduction of the associated program chain is 
(287,PGC#1,PGC#2). 

10. The recording medium according to one of the 
claims 1 to 9, wherein each of said first and second 
group of program chain information (304, 20 
VTS_PGCI#2) includes a program chain command 
table (309,PGC_NV_CMDT) containing pre-com- 
mand information specifying a command (322, 
PRE_N V_CMD) which is to be executed before said 
associated program chain (287,PGC#1,PGC#2) is 25 
reproduced. 

11. The recording medium according to one of the 
claims 1 to 1 0, wherein each of said first and second 
group of program chain information (304, 30 
VTS_PGCI#2) includes a program chain command 
table (309,PGC_NV_CMDT) containing post-com- 
mand information specifying a command (324, 
POSTJM V_CMD) which is to be executed after said 
associated program chain (287,PGC#1,PGC#2) 35 
has been reproduced. 

12. The recording medium according to claim 11, 
wherein said post-command information includes a 
command (324,POST_NV_CMD) which is to be ex- 40 
ecuted in accordance with a user input after said 
associated program chain (287,PGC#1,PGC#2) 
has been reproduced. 

13. The recording medium according to one of the 45 
claims 1 to 1 2, wherein each of said first and second 
group of program chain information (304, 
VTS_PGCI#2) includes a program chain command 
table (309,PGC_NV_CMDT) containing an intercell 
command information specifying a command 50 
(326,IC_NV_CMD) which is to be executed after a 
cell of said associated program chain (287, 
PGC#1,PGC#2) has been reproduced. 

14. The recording medium according to one of the ss 
claims 1 to 1 3, wherein each of said first and second 
group of program chain information (304, 
VTS_PGCI#2) includes a program chain program 



map (306,PGC_PGMAP) defining a structure of 
programs in said associated program chain 
(287,PGC#1,PGC#2), said program chain program 
map (306,PGC_PGMAP) including an entry cell 
number (ECELLN) for a first cell in each program in 
said associated program chain (287,PGC#1, 
PGC#2). 

15. The recording medium according to one of the 
claims 1 to 14, wherein said data area (272, VTS) 
includes search information (VTS_PGCIT_SA) for 
searching said program chain information table 
(300,VTS_PGCIT) recorded in said data area. 

16. The recording medium according to one of the 
claims 1 to 15, wherein said data area (272, VTS) 
further includes a menu information (295, 
VTSM_VOBS) that enables a user to select a pro- 
gram chain (PGC#n) which is to be reproduced from 
the medium. 

17. A method of recording reproducible video, audio 
and/or sub-picture data on a recording medium, 
comprising the steps of: 

obtaining the reproducible video, audio and/or 
sub-picture data from respective sources 
(201,202,203); 

encoding and subdividing said reproducible 
video, audio and/or sub-picture data to form 
video, audio and/or sub-picture packs (288, 
290,291), respectively; 

combining the video, audio and/or sub-picture 
packs (288,290,291 ) to form a plurality of data 
units (285.VOBU); 

arranging the data units (285, VOBU) in accord- 
ance with a playback order to form a video ob- 
ject (296,VTSTT_VOBS) in which the arrange- 
ment of the data units (285, VOBU) is subdivid- 
ed into a plurality of data cells (284) ; 
creating a program chain information table 
(300,VTS_PGCIT) defining a first program 
chain (287,PGC#1) and a second program 
chain (287,PGC#2), 

said program chain information table 
(300, VTS_PGCIT) including a first group of 
program chain information (304, 
VTS_PGCI#1) associated with said first 
program chain (287,PGC#1 ) and a second 
group of program chain information (304, 
VTS_PGCI#2) associated with said sec- 
ond program chain (287,PGC#2), said first 
and second group of program chain infor- 
mation (304,VTS_PGCI#1,VTS_PGCI#2) 
each comprising: 

(1) cell playback information (307, 
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C_PBIT) specifying a playback order 
of said data cells (284) in an associat- 
ed program chain (287,PGC#1, 
PGC#2), whereby each cell being de- 
fined by start addresses of the first and $ 
last data units (285,VOBU) of the re- 
spective cells (284); 

(2) content information (PGC_CNT) 
describing the number of cells in said 
associated program chain (287, 10 
PGC#1,PGC#2); and 

(3) program chain navigation control 
information (PGCJW_CTL) compris- 
ing: 

75 

(a) previous program chain infor- 
mation indicative of whether there 
exists a program chain (287, 
PGC#1,PGC#2) that precedes 
said associated program chain 20 
during reproduction thereof from 
said recording medium, 

(b) previous program chain 
number specifying said program 
chain (287,PGC#1,PGC#2) pre- 25 
ceding said associated program 
chain, if such preceding program 
chain exists, 

(c) next program chain information 
indicative of whether there exists 30 
a program chain (287,PGC#1, 
PGC#2) that follows said associ- 
ated program chain during repro- 
duction thereof from said record- 
ing medium, 3$ 

(d) next program chain number 
specifying said program chain 
(287,PGC#1 ,PGC#2) following 
said associated program chain, if 
such following program chain ex- 40 
ists; and 

recording said video, audio and/or sub-picture 
packs (288,290,291) of the video object 
(296,VTSTT_VOBS) and said program chain 45 
information table (300, VTS_PGCIT) on a data 
area of a recording medium. 

The recording method according to claim 17, 
wherein said program chain navigation control in- so 
formation (PGC_NV_CTL) further includes: 

(e) goto program chain information indicative of 
whether there exists a program chain 
(287,PGC#1,PGC#2) that can be reproduced ss 
instead of continuing to reproduce said associ- 
ated program chain in accordance with a user 
command, and 



(f) goto program chain number specifying a 
number of said goto program chain , if such goto 
program chain (287,PGC#1,PGC#2) exists. 

19. The recording method according to claim 1 7 or 18, 
wherein each of said first and second group of pro- 
gram chain information (304,VTS_PGCI#1, 
VTS_PGCI#2) includes playback time information 
(PGC_PB_TM) indicative of a duration of time 
needed to reproduce said associated program 
chain. 

20. The recording method according to claim 17, 18 or 
1 9, wherein each of said first and second group of 
program chain information (304,VTS_PGCI#1, 
VTS_PGCI#2) includes user operation control in- 
formation (PGC_UOP_CTL) indicative of a user op- 
eration that is prohibited during reproduction of said 
associated program chain. 

21. The recording method according to one of the 
claims 17 to 20, wherein said program chain infor- 
mation table (300,VTS_PGCIT) includes first 
search pointer information (303,VTS_PGCIT_ 
SRP#1 ) identifying a start address of said first group 
of program chain information (304,VTS_PGCI#1) 
and second search pointer information (303, 
VTS_PGCIT^SRP#2) identifying a start address of 
said second group of program chain information 
(304,VTS_PGCI#2). 

22. The recording method according to one of the 
claims 17 to 21, wherein said audio data packs 
(291 ) containing at least one audio stream, wherein 
each audio stream is identified by an audio stream 
number and can be selectively reproduced, and 
said sub-picture data packs (290) contain sub-pic- 
ture streams that are identified by sub-picture 
stream number and can be selectively reproduced. 

23. The recording method according to claim 22, 
wherein each of said first and second group of pro- 
gram chain information (304,VTS_PGCI#1, 
VTS_PGCI#2) includes audio stream control infor- 
mation (PGC_AST_CTL) and sub-picture stream 
control information (PGC_SPST_CTL) indicative of 
a selectable audio stream number and a selectable 
sub-picture stream number, respectively. 

24. The recording method according to one of claims 
17 to 23, wherein said program chain navigation 
control information (PGC_NV_CTL) further in- 
cludes information indicative of a number of times 
the associated program chain (287,PGC#1, 
PGC#2) is to be repeatedly reproduced. 

25. The recording method according to one of claims 
17 to 24, wherein said program chain navigation 



63 



EP 0 737 980 B1 



64 



control information (PGCJ\IV_CTL) further in- 
cludes information indicative of a duration of a still 
time in the reproduction of the associated program 
chain (287, PGC#1,PGC#2). 

5 

26. The recording method according to one of the 
claims 17 to 25, wherein each of said first and sec- 
ond group of program chain information 
(304,VTS_PGCI#1,VTS_PGCI#2) includes a pro- 
gram chain command table (309,PGC_NV_CMDT) 10 
containing pre-command information specifying a 
command (322,PRE_NV_CMD) which is to be ex- 
ecuted before said associated program chain 
(287,PGC#1,PGC#2) is reproduced. 

15 

27. The recording method according to one of the 
claims 17 to 26, wherein each of said first and sec- 
ond group of program chain information 
(304,VTS_PGCI#1,VTS_PGCI#2) includes a pro- 
gram chain command table (309,PGC_NV_CMDT) 20 
containing post-command information specifying a 
command (324,POST_NV_CMD) which is to be ex- 
ecuted after said associated program chain 
(287,PGC#1,PGC#2) has been reproduced. 

25 

28. The recording method according to claim 27, 
wherein said post-command information includes a 
command (324, POST J\IV_CMD) which is to be ex- 
ecuted in accordance with a user input after said 
associated program chain (287,PGC#1 ,PGC#2) 30 
has been reproduced. 

29. The recording method according to one of the 
claims 17 to 28, wherein each of said first and sec- 
ond group of program chain information 35 
(304,VTS_PGCI#1,VTS_PGCI#2) includes a pro- 
gram chain command table (309,PGC_NV_CMDT) 
containing an intercell command information spec- 
ifying a command (326,IC_NV_CMD) which is to be 
executed after a cell of said associated program 40 
chain (287,PGC#1,PGC#2) has been reproduced. 

30. The recording method according to one of the 
claims 1 7 to 29, wherein each of said first and sec- 
ond group of program chain information 45 
(304,VTS_PGCI#1,VTS_PGCI#2) includes a pro- 
gram chain program map (306,PGC_PGMAP) de- 
fining a structure of programs in said associated 
program chain (287,PGC#1,PGC#2), said program 
chain program map (306,PGC_PGMAP) including so 
an entry cell number (ECELLN) for a first cell in each 
program in said associated program chain 
(287,PGC#1,PGC#2). 

31. The recording method according to one of the 55 
claims 17 to 30, wherein said data area (272, VTS) 
includes search information (VTS_PGCIT_SA) for 
searching said program chain information table 



(300,VTS_PGCIT) recorded in said data area. 

32. The recording method according to one of the 
claims 1 7 to 31 , wherein said data area (272, VTS) 
further includes a menu information (295, 
VTSM_VOBS) that enables a user to select a pro- 
gram chain (PGC#n) which is to be reproduced from 
the medium. 

33. An apparatus for recording reproducible video, au- 
dio and/or sub-picture data on a recording medium, 
comprising: 

means for obtaining the reproducible video, au- 
dio and/or sub-picture data from respective 
sources (201,202,203); 

means (206,207,208,210,211,212) for encod- 
ing and subdividing said reproducible video, 
audio and/or sub-picture data to form video, au- 
dio and/or sub-picture packs (288,290,291 ), re- 
spectively; 

means (205,214) for combining the video, au- 
dio and/or sub-picture packs (288,290,291) to 
form a plurality of data units (285,VOBU); 
means (214,216,220) form arranging the data 
units (285,VOBU) in accordance with a play- 
back order to form a video object (296, 
VTSTT_VOBS) in which the arrangement of 
the data units (285, VOBU) is subdivided into a 
plurality of data cells (284); 
means (205,222,226) for creating a program 
chain information table (300,VTS_PGCIT) de- 
fining a first program chain (287,PGC#1 ) and a 
second program chain (287,PGC#2), 

said program chain information table 
(300,VTS_PGCIT) including a first group of 
program chain information (304, 
VTS_PGCI#1 ) associated with said first pro- 
gram chain (287,PGC#1) and a second 
group of program chain information 
(304,VTS_PGCI#2) associated with said 
second program chain (287,PGC#2), said 
first and second group of program chain in- 
formation (304,VTS_PGCI#1 , VTS_PGCI#2) 
each comprising: 

(1) cell playback information (307, 
C_PBIT) specifying a playback order 
of said data cells (284) in an associat- 
ed program chain (287, PGC#1, 
PGC#2), whereby each cell being de- 
fined by start addresses of the first and 
last data units (285.VOBU) of the re- 
spective cell (284); 

(2) content information (PGC_CNT) 
describing the number of cells in said 
associated program chain (287, 
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PGC#1,PGC#2) ; and 
(3) program chain navigation control 
information (PGC_NV_CTL) compris- 
ing: 

(a) previous program chain infor- 
mation indicative of whether there 
exists a program chain 
(287,PGC#1,PGC#2) that pre- 
cedes said associated program 
chain during reproduction thereof 
from said recording medium, 

(b) previous program chain 
number specifying said program 
chain (287,PGC#1,PGC#2) pre- 
ceding said associated program 
chain, if such preceding program 
chain exists, 

(c) next program chain information 
indicative of whether there exists 
a program chain (287,PGC#1, 
PGC#2) that follows said associ- 
ated program chain during repro- 
duction thereof from said record- 
ing medium, 

(d) next program chain number 
specifying said program chain 
(287,PGC#1 ,PGC#2) following 
said associated program chain, if 
such following program chain ex- 
ists; and 

means (228,230,232) for recording said video, 
audio and/or sub-picture packs (288,290,291) 
of the video object (296,VTSTT_VOBS) and 
said program chain information table 
(300,VTS_PGCIT) on a data area of a record- 
ing medium. 

34. The recording apparatus according to claim 33, 
wherein said program chain navigation control in- 
formation (PGC_NV_CTL) further includes: 

(e) goto program chain information indicative of 
whether there exists a program chain 
(287,PGC#1,PGC#2) that can be reproduced 
instead of continuing to reproduce said associ- 
ated program chain in accordance with a user 
command, and 

(f) goto program chain number specifying a 
number of said goto program chain, if such goto 
program chain (287,PGC#1,PGC#2) exists. 

35. The recording apparatus according to claim 33 or 
34, wherein each of said first and second group of 
program chain information (304,VTS_PGCI#1, 
VTS__PGCI#2) includes playback time information 
(PGC_PB_TM) indicative of a duration of time 



needed to reproduce said associated program 
chain. 

36. The recording apparatus according to claim 33, 34 
5 or 35, wherein each of said first and second group 

of program chain information (304,VTS_PGCI#1, 
VTS_PGCI#2) includes user operation control in- 
formation (PGC_UOP_CTL) indicative of a user op- 
eration that is prohibited during reproduction of said 
10 associated program chain. 

37. The recording apparatus according to one of the 
claims 33 to 36, wherein said program chain infor- 
mation table (300,VTS_PGCIT) includes first 

is search pointer information (303,VTS_PGCIT_ 
SRP#1 ) identifying a start address of said first group 
of program chain information (304,VTS_PGCl#1) 
and second search pointer information 
(303,VTS_PGCIT_SRP#2) identifying a start ad- 

20 dress of said second group of program chain infor- 
mation (304,VTS_PGCI#2). 

38. The recording apparatus according to one of the 
claims 33 to 37, wherein said audio data packs 

25 (291 ) containing at least one audio stream, wherein 
each audio stream is identified by an audio stream 
number and can be selectively reproduced, and 
said sub-picture data packs (290) contain sub-pic- 
ture streams that are identified by sub-picture 

30 stream number and can be selectively reproduced. 

39. The recording apparatus according to claim 38, 
wherein each of said first and second group of pro- 
gram chain information (304,VTS_PGCI#1, 

35 VTS_PGCI#2) includes audio stream control infor- 
mation (PGC_AST_CTL) and sub-picture stream 
control information (PGC_SPST_CTL) indicative of 
a selectable audio stream number and a selectable 
sub-picture stream number, respectively. 

40 

40. The recording apparatus according to one of claims 
33 to 39, wherein said program chain navigation 
control information (PGC_NV_CTL) further in- 
cludes information indicative of a number of times 

45 the associated program chain (287,PGC#1, 
PGC#2) is to be repeatedly reproduced. 

41 . The recording apparatus according to one of claims 
33 to 40, wherein said program chain navigation 

50 control information (PGCJMV_CTL) further in- 
cludes information indicative of a duration of a still 
time in the reproduction of the associated program 
chain (287,PGC#1 ,PGC#2). 

55 42. The recording apparatus according to one of the 
claims 33 to 41 , wherein each of said first and sec- 
ond group of program chain information 
(304,VTS_PGCI#1,VTS_PGCI#2) includes a pro- 
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gram chain command table (309,PGC_NV_CMDT) 
containing pre-command information specifying a 
command (322, PREJW.CMD) which is to be ex- 
ecuted before said associated program chain 
(287,PGC#1 ,PGC#2) is reproduced. 5 



43. The recording apparatus according to one of the 
claims 33 to 42, wherein each of said first and sec- 
ond group of program chain information 
(304,VTS_PGCI#1,VTS_PGCI#2) includes a pro- 10 
gram chain command table (309,PGC__NV_CMDT) 
containing post-command information specifying a 
command (324, POST JslV_CMD) which is to be ex- 
ecuted after said associated program chain 
(287,PGC#1 ,PGC#2) has been reproduced. is 

44. The recording apparatus according to claim 43, . 
wherein said post-command information includes a 
command (324,POST_NV_CMD) which is to be ex- 
ecuted in accordance with a user input after said 20 
associated program chain (287,PGC#1,PGC#2) 
has been reproduced. 

45. The recording apparatus according to one of the 
claims 33 to 44, wherein each of said first and sec- 25 
ond group of program chain information 
(304,VTS__PGCI#1,VTS_PGCI#2) includes a pro- 
gram chain command table (309,PGC_NV_CMDT) 
containing an intercell command information spec- 
ifying a command (326,ICJvJV_CMD) which istobe 30 
executed after a cell of said associated program 
chain (287,PGC#1 ,PGC#2) has been reproduced. 

46. The recording apparatus according to one of the 
claims 33 to 45, wherein each of said first and sec- 35 
ond group of program chain information 
(304,VTS_PGCI#1,VTS_PGCI#2) includes a pro- 
gram chain program map (306,PGC_PGMAP) de- 
fining a structure of programs in said associated 
program chain (287,PGC#1 ,PGC#2), said program 40 
chain program map (306,PGC_PGMAP) including 

an entry cell number (ECELLN) for a first cell in each 
program in said associated program chain 
(287,PGC#1,PGC#2). 

45 

47. The recording apparatus according to one of the 
claims 33 to 46, wherein said data area (272.VTS) 
includes search information (VTS_PGCIT_SA) for 
searching said program chain information table 
(300,VTS_PGCIT) recorded in said data area. so 

48. The recording apparatus according to one of the 
claims 33 to 47, wherein said data area (272.VTS) 
further includes a menu information 
(295,VTSM_VOBS) that enables a user to select a ss 
program chain (PGC#n) which is to be reproduced 
from the medium. 



49. A method of reproducing data from a recording me- 
dium as defined in one of claims 1 to 1 6, comprising 
the steps of: 

searching said recording medium for said pro- 
gram chain information table (300, 
VTS.PGCIT); 

acquiring one of said first and second groups 
of program chain information (304, 
VTS_PGCI#1 ,VTS_PGCI#2); 
reading the cell playback information 
(307,C_PBIT) corresponding to said one of 
said first and second groups of program chain 
information (304, VTS_PGCI#1 , VTS_PGCI#2) 
and sequentially accessing the data cells (284) 
of the video object (296,VTSTT_VOBS) with 
reference to the start addresses 
(C_FVOBU_SA),C_LVOBU_SA) of the first 
and last video object units (285,VOBU) in the 
cell playback information (307,C_PBIT) so that 
the data cells (284) corresponding to the one 
of said first and second program chains 
(287,PGCI#1, PGCI#2) are supplied; 
decoding and converting the encoded repro- 
ducible video, audio, and/or sub-picture data of 
the video object units (285,VOBU) of the data 
cells (284) into a playback signal; 
determining the presence of a user input select- 
ing a previous or a next program chain with re- 
spect to the currently reproduced program 
chain; 

confirming whether there exists the selected 
one of the next or the previous program chains 
(287,PGCI#1, PGCI#2), 
acquiring the corresponding one of the next or 
previous program chain numbers if the selected 
next or previous program chain (287,PGCI#1, 
PGCI#2) exists; and 

linking to the corresponding one of the next or 
the previous program chains (287,PGCI#1, 
PGCI#2) and reproducing the corresponding 
reproducible data thereof. 

50. The reproducing method according to claim 49, fur- 
ther comprising the steps: 

determining the presence of a user input select- 
ing a goto program chain change; 
confirming whether there exists the selected 
goto program chain (287,PGCI#1, PGCI#2); 
acquiring the goto program chain number if the 
selected goto program chain (287,PGCI#1, 
PGCI#2) exists; and 

linking to the goto program chain (287,PGCI#1 , 
PGCI#2) and reproducing the corresponding 
reproducible data thereof. 

51. The reproducing method according to claim 49 or 



40 



45 



69 



EP 0 737 980 B1 



70 



50, further comprising the step of reading the pro- 
gram chain command table (309,PGC_NV_CMDT) 
and executing the precommand (322, 
PRE_NV_CMD) therein before the corresponding 
one of the program chains (287,PGC#1,PGC#2) is 
reproduced. 

52. The reproducing method according to claim 49, 50 
or 51 , further comprising the step of reading the pro- 
gram chain command table (309,PGC_NV_CMDT) 
and executing the postcommand (324, 
POST_NV_CMD) therein after the corresponding 
one of the program chains (287 J PGC#1,PGC#2) 
has been reproduced. 

53. The reproducing method according to one of the 
claims 49 to 52, further comprising the step of read- 
ing the program chain command table (309, 
PCC_NV_CMDT) and executing the inter-cell com- 
mand (326,IC_NV_CML) therein after a predeter- 
mined cell in the corresponding one of the program 
chains (287, PGC#1,PGC#2) has been repro- 
duced. 



and/or sub-picture data of the video object units 
(285, VOBU) of the data cells (284) into a play- 
back signal; 

means (4,50,52) for allowing a user input se- 
5 lecting a previous or a next program chain with 

respect to the currently reproduced program 
chain; 

means (50,52) for confirming whether there ex- 
ists the selected one of the next or the previous 

10 program chains (287,PGCI#1, PGCI#2), ac- 

quiring the corresponding one of the next or 
previous program chain numbers if the selected 
next or previous program chain (287,PGCI#1, 
PGCI#2) exists; and linking to the correspond- 

15 jng one of the next or the previous program 

chains (287,PGCI#1 , PGCI#2) so that the cor- 
responding reproducible data thereof is repro- 
duced. 

20 56. The reproducing apparatus according to claim 55, 
wherein said means (4,50,52) for allowing a user 
input allows selection of a goto program chain 
change; 



54. The reproducing method according to one of the 
claims 49 to 53, further comprising the step of 
searching and reading the menu information 
(295,VTSM_VOBS), displaying a menu for select- 
ing a program chain in accordance with the menu 
information (295,VTSM_VOBS), and selecting a 
program chain (304,VTS_PGCIT) depending on a 
user input. 



25 said means (50,52) for confirming is adapted to 

confirm whether there exists the selected goto 
program chain (287,PGCI#1, PGCI#2), to ac- 
quire the goto program chain number if the se- 
lected goto program chain (287,PGCI#1, PG- 

30 Cl#2) exists; and to link to the goto program 

chain (287,PGCI#1, PGCI#2) to reproduce the 
corresponding reproducible data thereof. 



55. An apparatus for reproducing data from a recording 
medium, as defined in one of claims 1 to 16, com- 
prising: 

means (30,50,52) for searching said recording 
medium (1 0) for said program chain information 
table (300,VTS_PGCIT); 
means (30,50,52) for acquiring one of said first 
and second groups of program chain informa- 
tion (304,VTS_PGCI#1 ,VTS_PGCI#2); 
means (30,50,52) for reading the cell playback 
information (307,C_PBIT) corresponding to 
said one of said first and second groups of pro- 
gram chain information (304,VTS_PGCI#1, 
VTS_PGCt#2) and sequentially accessing the 
data cells (284) of the video object 
(296, VTSTT_VOBS) with reference to the start 
addresses (C_ FVOBU_SA),C_LVOBlL_SA) of 
the first and last video object units (285, VOBU) 
in the cell playback information (307,C_PBIT) 
so that the data cells (284) corresponding to the 
one of said first and second program chains 
(287,PGCl#1, PGCI#2) are supplied; 
means (54,56,58,60,62) for decoding and con- 
verting the encoded reproducible video, audio, 



57. The reproducing apparatus according to claim 55 
35 or 56, wherein said reading means (30,50,52) is 

adapted to read the program chain command table 
(309,PGC_NV_CMDT) and to execute the precom- 
mand (322,PRE_NV_CMD) therein before the cor- 
responding one of the program chains 
40 (287,PGC#1 ,PGC#2) is reproduced. 

58. The reproducing apparatus according to claim 55, 
56 or 57, wherein said reading means (30,50,52) is 
adapted to read the program chain command table 

45 (309,PGCJMV_CMDT) and to execute the post- 
command (324,POST_NV_CMD) therein after the 
corresponding one of the program chains 
(287,PGC#1,PGC#2) has been reproduced. 

50 59. The reproducing apparatus according to one of the 
claims 55 to 58, wherein said reading means 
(30,50,52) is adapted to read the program chain 
command table (309,PCC_NV_CMDT) and to exe- 
cute the inter-cell command (326,ICJMV_CML) 

55 therein after a predetermined cell in the correspond- 
ing one of the program chains (287,PGC#1 ,PGC#2) 
has been reproduced. 
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60. The reproducing apparatus according to one of the 
claims 55 to 59, wherein said searching means 
(30,50,52) is adapted to search and read the menu 
information (295,VTSM_VOBS), to display a menu 

for selecting a program chain in accordance with the 5 
menu information (295,VTSM_VOBS), and to se- 
lect a program chain (304,VTS_PGCIT) depending 
on a user input. 

61. A communication system comprising: 10 

(la) an apparatus for reading data from a re- 
cording medium as defined in claims 1 to 16; or 
(lb) an encoding apparatus comprising: 

15 

means for obtaining the reproducible vid- 
eo, audio and/or sub-picture data from re- 
spective sources (201 ,202,203); 
means (206,207,208,210,211,212) for en- 
coding and subdividing said reproducible 20 
video, audio and/or sub-picture data to 
form video, audio and/or sub-picture packs 
(288,290,291), respectively; 
means (205,214) for combining the video, 
audio and/or sub-picture packs (288, 25 
290,291) to form a plurality of data units 
(285,VOBU); 

means (21 4,21 6,220) for arranging the da- 
ta units (285,VOBU) in accordance with a 
playback order to form a video object 30 
(296, VTSTT_VOBS) in which the arrange- 
ment of the data units (285,VOBU) is sub- 
divided into a plurality of data cells (284); 
means (205,222,226) for creating a pro- 
gram chain information table 35 
(300,VTS_PGCIT) defining a first program 
chain (287, PGC#1 ) and a second program 
chain (287,PGC#2), said program chain in- 
formation table (300,VTS_PGCIT) includ- 
ing a first group of program chain informa- 40 
tion (304,VTS_PGCI#1) associated with 
said first program chain (287/PGC#1 ) and 
. a second group of program chain informa- 
tion (304,VTS_PGCI#2) associated with 
said second program chain (287,PGC#2), 45 
said first and second group of program 
chain information (304, VTS_PGCI#1, 
VTS_PGCI#2) each comprising: 

(1) cell playback information (307, so 
C_PBIT) specifying a playback order 

of said data cells (284) in an associat- 
ed program chain (287, PGC#1, 
PGC#2), whereby each cell being de- 
fined by start addresses of the first and 55 
last data units (285,VOBU) of the re- 
spective cell (284); 

(2) content information (PGC_CNT) 



describing the number of cells in said 
associated program chain (287, 
PGC#1,PGC#2); and 
(3) program chain navigation control 
information (PGC_NV_CTL) compris- 
ing: 

(a) previous program chain infor- 
mation indicative of whether there 
exists a program chain (287, 
PGC#1,PGC#2) that precedes 
said associated program chain 
during reproduction thereof from 
said recording medium, 

(b) . previous program chain 
number specifying said program 
chain (287,PGC#1 ,PGC#2) pre- 
ceding said associated program 
chain, if such preceding program 
chain exists, 

(c) next program chain information 
indicative of whether there exists 
a program chain (287,PGC#1, 
PGC#2) that follows said associ- 
ated program chain during repro- 
duction thereof from said record- 
ing medium, 

(d) next program chain number 
specifying said program chain 
(287,PGC#1 ,PGC#2) following 
said associated program chain, if 
such following program chain ex- 
ists; 

(II) means for modulating and for transmitting 
the video, audio and/or sub-picture packs 
(288,290,291) of the video object (VTSTT_ 
VOBS) after said program chain information ta- 
ble (300,VTS_PGCIT) through the air or via a 
cable; 

(III) means for receiving and demodulating said 
program chain information table (300, 
VTS_PGCIT) and the video, audio and/or sub- 
picture packs (288,290,291 ) of the video object 
(VTSTT_VOBS) at a remote location; and 

(IV) a decoding apparatus comprising 

means (30,50,52) for acquiring one of said 
first and second groups of program chain 
information (304,VTS_PGCI#1 , 

VTS_PGCI#2); 

means (30,50,52) for reading the cell play- 
back information (307,C_PBIT) corre- 
sponding to said one of said first and sec- 
ond groups of program chain information 
(304,VTS_PGCI#1 , VTS_PGCI#2) and se- 
quentially accessing the data cells (284) of 
the video object (296,VTSTT_VOBS) with 
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62. 



reference to the start addresses 
(C_FVOBU_SA),C_LVOBU_SA) of the 
first and last video object units (285,VOBU) 
in the cell playback information 
(307,C__PBIT) so that the data cells (284) s 
corresponding to the one of said first and 
second program chains (287,PGCI#1 , PG- 
Cl#2) are supplied; 

means (54,56,58,60,62) for decoding and 
converting the encoded reproducible vid- 10 
eo, audio, and/or sub-picture data of the 
video object units (285,VOBU) of the data 
cells (284) into a playback signal; 
means (4,50,52) for allowing a user input 
selecting a previous or a next program 15 
chain with respect to the currently repro- 
duced program chain; 
means (50,52) for confirming whether 
there exists the selected one of the next or 
the previous program chains (287, PG- 20 
Cl#1 , PGCI#2), acquiring the correspond- 64. 
ing one of the next or previous program 
chain numbers if the selected next or pre- 
vious program chain (287,PGCI#1, PG- 
Cl#2) exists; and linking to the correspond- 25 
ing one of the next or the previdus program 
chains (287,PGCI#1, PGCI#2) so that the 
corresponding reproducible data thereof is 
reproduced. 

30 

The communication system according to claim 61, 
wherein said program chain navigation control in- 
formation (PGC_NV_CTL) further includes: 

(e) goto program chain information indicative of 35 
whether there exists a program chain 
(287,PGC#1,PGC#2) that can be reproduced 
instead of continuing to reproduce said associ- 
ated program chain in accordance with a user 
command, and 40 

(f) goto program chain number specifying a 65. 
number of said goto program chain, if such goto 
program chain (287,PGC#1,PGC#2) exists, 

and 

45 

wherein, in said decoding apparatus, said 
means (4,50,52) for allowing a user input 
allows selection of a goto program chain 
change; and 

said means (50,52) for confirming is adapt- 50 
ed to confirm whether there exists the se- 
lected goto program chain (287,PGCI#1, 
PGCI#2), to acquire the goto program 
chain number if the selected goto program 
chain (287,PGCI#1, PGCI#2) exists; and 55 
to link to the goto program chain (287, PG- 
Cl#1, PGCI#2) to reproduce the corre- 
sponding reproducible data thereof. 



63. The communication system according to claim 61 
or 62, 

wherein each of said first and second group of 
program chain information (304, 
VTS_PGCI#1,VTS_PGCI#2) includes a pro- 
gram chain command table (309, PGC_ 
NV_CMDT) containing pre-command informa- 
tion specifying a command (322, 
PRE_NV_CMD) which is to be executed before 
said associated program chain (287, 
PGC#1 ,PGC#2) is reproduced; and 
wherein, in said decoding apparatus, said read- 
ing means (30,50,52) is adapted to read the 
program chain command table (309, 
PGC_NV_CMDT) and to execute the precom- 
mand (322,PRE_NV_CMD) therein before the 
corresponding one of the program chains (287, 
PGC#1,PGC#2) is reproduced. 



The communication system according to claim 61, 
62 or 63, 

wherein each of said first and second group of 
program chain information (304,VTS_PGCI#1, 
VTS_PGCI#2) includes a program chain com- 
mand table (309,PGC_NV_CMDT) containing 
post-command information specifying a com- 
mand (324,POST_NV_CMD) which is to be ex- 
ecuted after said associated program chain 
(287,PGC#1,PGC#2) has been reproduced; 
and 

wherein, in said decoding apparatus, said read- 
ing means (30,50,52) is adapted to read the 
program chain command table (309, 
PGC_N V_CMDT) and to execute the postcom- 
mand (324,POST_NV_CMD) therein after the 
corresponding one of the program chains 
(287,PGC#1 ,PGC#2) has been reproduced. 

The communication system according to one of the 
claims 61 to 64, 

wherein each of said first and second group of 
program chain information (304,VTS_PGCI#1 , 
VTS_PGCI#2) includes a program chain com- 
mand table (309,PGC_NV_CMDT) containing 
an intercell command information specifying a 
command (326,IC_NV_CMD) which is to be ex- 
ecuted after a cell of said associated program 
chain (287,PGC#1 ,PGC#2) has been repro- 
duced; and 

wherein, in said decoding apparatus, said read- 
ing means (30,50,52) is adapted to read the 
program chain command table (309, 
PGC_NV_CMDT) and to execute the inter-cell 
command (326,IC_NV_CMD) therein after a 
predetermined cell in the corresponding one of 
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the program chains (287,PGC#1,PGC#2) has 
been reproduced. 

66. The communication system according to one of the 
claims 61 to 65, 5 

wherein said encoding means is adapted to en- 
code a menu information (295,VTSM_VOBS) 
that enables a user to select a program chain 
(PGC#n) which is to be reproduced from the 10 
medium; and 

wherein, in said decoding apparatus, said 
searching means (30,50,52) is adapted to 
search and read the menu information 
(295,VTSM_VOBS), to display a menu for se- is 
lecting a program chain in accordance with the 
menu information (295,VTSM_VOBS), and to 
select a program chain (304,VTS_PGCIT) de- 
pending on a user input. 



Patentanspruche 

1. Ein Aufzeichnungstrager, umfassend: 

25 

einen Datenbereich (272, VTS) mit einem zu re- 

produzierenden bzw. wiederzugebenden Vi- 

deoobjekt (282,296,VTSTT_VOBS) und einer 

Programmketten-lnformationstabelle 

(300, VTS_PGCIT) zum Definieren einer ersten 30 

Programmkette (287,PGC#1) und einer zwei- 

ten Programmkette (287,PGC#2), 

wobei das Videoobjekt (282,296, VTSTT_ 

VOBS) umfaBt: 

35 

eine Mehrzahl von Datenzellen (284), wo- 
bei jede Datenzelle (284) aus Videoobjekt- 
einheiten (285.VOBU) zusammengesetzt 
ist und jede der Videoobjekteinheiten 
(285,VOBU) eine Kombination aus Video-, 40 
Audio- und/oder Uberlagerungsbildpacks 
(288,290,291 ) aufweist, welche jeweils re- 
produzierbare Video-, Audio- und Uberla- 
gerungsbilddaten enthalten, sowie 
die Programmketten-lnformationstabelle 45 
(300,VTS_PGCIT) I die eine der ersten 
Programmkette (287,PGC#1) zugeordne- 
te erste Gruppe von Programmketteninfor- 2. 
mation (304,VTS_PGCI#1 ) sowie eine der 
zweiten Programmkette (287,PGC#2) zu- so 
geordnete zweite Gruppe von Programm- 
ketteninformation (304,VTS_PGCI#2) ent- 
halt, wobei die erste und zweite Gruppe 
von Programmketteninformation (304, 
VTS_PGC#1,VTS_PGCI#2) jeweils urn- 55 
faBt: 

(1) Zell-Playback-lnformation (307, 



C_PBIT), welche eine Playback-Rei- 
henfolge der Videodatenzellen (284) 
in einer zugeordneten Programmkette 
(287,PGC#1,PGC#2) spezifiziert, wo- 
bei jede Zelle durch Startadressen der 
ersten und letzten Videoobjekteinhei- 
ten (285.VOBU) in den entsprechen- 
den Zellen (284) definiert ist, 

(2) Inhaltsinformation (PGC.CNT), 
welche die Anzahl von Zellen in der zu- 
geordneten Programmkette (287, 
PGC#1,PGC#2) beschreibt, sowie 

(3) Programmketten-Navigationssteu- 
erinformation (PGC_NV_CTL), um- 
fassend: 

(a) Information uber eine voraus- 
gehende Programmkette, die an- 
gibt, ob eine Programmkette 
(287,PGC#1 ,PGC#2) existiert, 
die der zugeordneten Programm- 
kette bei der Reproduktion bzw 
Wiedergabe derselben von dem 
Aufzeichnungstrager vorausgeht, 

(b) eine Nummer der vorausge- 
henden Programmkette, welche 
die der zugeordneten Programm- 
kette vorausgehende Programm- 
kette (287,PGC#1,PGC#2) spezi- 
fiziert, falls eine solche vorausge- 
hende Programmkette existiert, 

(c) Information uber eine nachste 
Programmkette, die angibt, ob ei- 
ne Programmkette (287, 
PGC#1,PGC#2) existiert, die auf 
die zugeordnete Programmkette 
bei der Reproduktion bzw. Wie- 
dergabe derselben von dem Auf- 
zeichnungstrager folgt, 

(d) eine Nummer der nachsten 
Programmkette, welche die auf 
die zugeordnete Programmkette 
folgende Programmkette (287, 
PGC#1,PGC#2) spezifiziert, falls 
eine solche folgende Programm- 
kette existiert. 

Aufzeichnungstrager gemaB Anspruch 1 , wobei die 
Programmketten-Navigationssteuerinformation 
(PGC_NV_CTL) des weiteren aufweist: 

(e) Go-to-Programmketteninformation, die an- 
gibt, ob eine Programmkette (287, 
PGC#1,PGC#2) existiert, die gemaG einem 
Benutzerbefehl reproduziert bzw wiedergege- 
ben werden kann, statt mit der Reproduktion 
bzw. Wiedergabe der zugeordneten Pro- 
grammkette fortzufahren, 
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(f) eine Go-to-Programmkettennummer, die ei- 
ne Nummer der Go-to-Programmkette spezifi- 
ziert, falls eine solche Go-to-Programmkette 
(287,PGC#1 ,PGC#2) existiert. 

5 

3. Aufzeichnungstrager gemaB Anspruch 1 oder 2, 
wobei jede der ersten und zweiten Gruppe von Pro- 
grammketteninformation (304,VTS_PGCI#2) eine 
Playback-Zeitinformation (PGC_PB_TM) enthalt, 

die eine zur Reproduktion bzw. Wiedergabe der zu- 10 
geordneten Programmkette benotigte Zeitdauer 
angibt. 

4. Aufzeichnungstrager gemaB Anspruch 1 , 2 Oder 3, 
wobei jede der ersten und zweiten Gruppe von Pro- is 
grammketteninformation (304,VTS_PGCI#2) eine 
Benutzerbetatigungs-Steuerinformation 
(PGCJJOPJDTL) enthalt, die eine Benutzerbetati- 
gung angibt, welche wahrend der Reproduktion 
bzw. Wiedergabe der zugeordneten Programmket- 20 
te verboten ist. 

5. Aufzeichnungstrager gemaG einem der Anspruche 
1 bis 4, wobei die Prog ram mketten-lnf ormationsta- 
belle (300,VTS_PGCIT) eine erste Suchzeigerin- 25 
formation (303, VTS_PGCIT_SRP#1 ) aufweist, 
welche eine Startadresse der ersten Gruppe von 
Programmketteninformation (304,VTS_PGC#1) 
identifiziert, sowie eine zweite Suchzeigerinforma- 
tion (303,VTS_PGCIT_SRP#2) aufweist, welche 30 
eine Startadresse der zweiten Gruppe von Pro- 
grammketteninformation (304,VTS_PGCI#2) iden- 
tifiziert. 

6. Aufzeichnungstrager gemaB einem der Anspruche 35 
1 bis 5, wobei die Audiodatenpacks (291) minde- 
stens einen Audiostream enthalten und jeder Au- 
diostream durch eine Audiostreamnummer identifi- 
ziert ist und selektiv reproduziert werden kann, und 
wobei die Uberlagerungsbilddatenpacks (290) 40 
Uberlagerungsbildstreams enthalten, die durch ei- 
ne Uberlagerungsbildstreamnummer identifiziert 
sind und selektiv reproduziert werden konnen. 

7. Aufzeichnungstrager gemaB Anspruch 6, wobei je- 45 
de der ersten und zweiten Gruppe von Programm- 
ketteninformation (304,VTS_PGCI#2) eine Au- 
diostream-Steuerinformation (PGC_AST_CTL) 
und eine Uberlagerungsbildstream-Steuerinforma- 
tion (PGC_SPST_CTL) enthalt, die jeweils eine so 
auswahlbare Audiostreamnummer bzw. eine aus- 
wahlbare Uberlagerungsbildstreamnummer angibt. 

8. Aufzeichnungstrager gemaB einem der Anspruche 

1 bis 7, wobei die Programmketten-Navigations- 55 
steuerinformation (PGC_NV_CTL) des weiteren In- 
formation enthalt, welche eine Anzahl von Malen 
angibt, die die zugeordnete Programmkette 



(287,PGC#1,PGC#2) wiederholt zu reproduzieren 
ist. 

9. Aufzeichnungstrager gemaB einem der Anspruche 
1 bis 8, wobei die Programmketten-Navigations- 
steuerinformation (PGC_NV_CTL) des weiteren In- 
formation enthalt, welche eine Dauer einer Ruhe- 
zeit in der Reproduktion bzw. Wiedergabe der zu- 
geordneten Programmkette (287,PGC#1,PGC#2) 
angibt. 

10. Aufzeichnungstrager gemaB einem der Anspruche 
1 bis 9, wobei die erste und die zweite Gruppe von 
Programmketteninformation (304,VTS_PGCI#2) 
eine Programmketten-Befehlstabelle (309, 
PGC_NV_CMDT) enthalt, die eine Vor-Befehlsin- 
formation enthalt, welche einen Befehl 
(322,PRE_NV_CMD) spezifiziert, der auszufuhren 
ist, bevor die zugeordnete Programmkette 
(287,PGC#1,PGC#2) reproduziert wird. 

11. Aufzeichnungstrager gemaB einem der Anspruche 
1 bis 1 0, wobei die erste und die zweite Gruppe von 
Programmketteninformation (304,VTS_PGCI#2) 
eine Programmketten-Befehlstabelle (309, 
PGC_NV_CMDT) enthalten, die eine Nach-Be- 
fehlsinformation enthalt, welche einen Befehl 
(324,POST_NV_CMD) spezifiziert, der auszufuh- 
ren ist, nachdem die zugeordnete Programmkette 
(287,PGC#1,PGC#2) reproduziert worden ist. 

12. Aufzeichnungstrager gemaB Anspruch 11, wobei 
die Nach-Befehlsinformation einen Befehl 
(324,POST_NV_CMD) enthalt, der gemaB einer 
Benutzereingabe auszufuhren ist, nachdem die zu- 
geordnete Programmkette (287,PGC#1,PGC#2) 
reproduziert worden ist. 

13. Aufzeichnungstrager gemaB einem der Anspruche 
1 bis 1 2, wobei jede der ersten und zweiten Gruppe 
von Programmketteninformation (304, 
VTS_PGCI#2) eine Programmketten-Befehlstabel- 
le (309,PGC_NV_CMDT) enthalt, die eine Inter- 
Zell-Befehlsinformation enthalt, welche einen Be- 
fehl (326,IC_NV_CMD) spezifiziert, der auszufuh- 
ren ist, nachdem eine Zelle der zugordneten Pro- 
grammkette (287,PGC#1 ,PGC#2) reproduziert 
worden ist. 

14. Aufzeichnungstrager gemaB einem der Anspruche 
1 bis 1 3, wobei jede der ersten und zweiten Gruppe 
von Programmketteninformation (304, 
VTS_PGC1#2) ein Programmketten-Programmab- 
bild bzw. -map (306,PGC_PGMAP) enthalt, das ei- 
ne Struktur von Programmen in der zugeordneten 
Programmkette (287,PGC#1 ,PGC#2) definiert, wo- 
bei das Programmketten-Programmabbild (306, 
PGC_PGMAP) eine Eingangs-Zellnummer 
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(ECELLN) fur eine erste Zelle in jedem Programm 
in der zugeordneten Programmkette (287, 
PGC#1,PGC#2) enthalt. 

15. Aufzeichnungstrager gemaG einem der Anspruche s 
1 bis 14, wobei der Datenbereich (272, VTS) Su- 
ch information (VTS_PGCIT_SA) zum Suchen der 

in dem Datenbereich aufgezeichneten Programm- 
ketten-lnformationstabelle (300,VTS_PGCIT) ent- 
halt. io 

16. Aufzeichnungstrager gemaG einem der Anspruche 
1 bis 15, wobei der Datenbereich (272, VTS) des 
weiteren eine Menuinformation (295, 
VTSM_VOBS) enthalt, die einem Benutzer die Aus- 15 
wahl einervon dem Aufzeichnungstrager zu repro- 
duzierenden Programmkette (PGC#n) ermoglicht. 

17. Verfahren zum Aufzeichnen reproduzierbarer bzw. 
wiedergebbarer Video-, Audio- und/oder Uberlage- 20 
rungsbilddaten auf einem Aufzeichnungstrager mit 
den folgenden Schritten: 

Erhalten der reproduzierbaren Video-, Audio- 
und/oder Oberlagerungsbilddaten aus entspre- 25 
chenden Quellen (201,202,203), 
Codieren und Unterteilen der reproduzierbaren 
Video-, Audio- und/oder Oberlagerungsbildda- 
ten, urn jeweils Video-, Audio- und/oder Uber- 
lagerungsbildpacks (288,290,291 ) zu bilden, 30 
Kombinieren der Video-, Audio- und/oder Uber- 
lagerungsbildpacks (288,290,291) zum Bilden 
einer Mehrzahl von Dateneinheiten (285, VO- 
BU), 

Anordnen der Dateneinheiten (285,VOBU) ge- 35 
maG einer Playback-Reihenfolge zum Bilden 
eines Videoobjekts (296,VTSTT_VOBS), in 
dem die Anordnung der Dateneinheiten 
(285.VOBU) in eine Mehrzahl von Datenzellen 
(284) unterteilt ist, 40 
Erzeugen einer Programmketteninformations- 
tabelle (300,VTS_PGCIT), die eine erste Pro- 
grammkette (287,PGC#1 ) und eine zweite Pro- 
grammkette (287,PGC#2) definiert, 

45 

wobei die Programmketteninformationsta- 
belle (300,VTS_PGCIT) eine erste Gruppe 
von der ersten Programmkette (287, 
PGC#1 ) zugeordneter Programmkettenin- 
formation (304,VTS_PGCI#1) und eine so 
zweite Gruppe von der zweiten Pro- 
grammkette (287,PGC#2) zugeordneter 
Programmketteninformation (304,VTS_ 
PGCI#2) enthalt, und die erste und zweite 
Gruppe von Programmketteninformation 55 
(304, VTS_PGCI#1 , VTS_PGCI#2) jeweils 18. 
enthalt: 



(1 ) Zell-Playback-lnformation (307, 
C_PBIT), welche eine Playback-Rei- 
henfolge der Datenzellen (284) in ei- 
ner zugeordneten Programmkette 
(287,PGC#1,PGC#2) spezifiziert, wo- 
bei jede Zelle durch Startadressen der 
ersten und letzten Dateneinheiten 
(285,VOBU) der jeweiligen Zellen 
(284) definiert ist, 

(2) Inhaltsinformation (PGC_CNT), 
welche die Anzah I von Zellen in der zu- 
geordneten Programmkette (287, 
PGC#1,PGC#2) beschreibt, sowie 

(3) Programmketten-Navigationssteu- 
erinformation (PGC_NV_CTL), um- 
fassend: 

(a) Information uber eine voraus- 
gehende Programmkette, die an- 
gibt, ob eine Programmkette 
(287,PGC#1 ,PGC#2) existiert, 
die der zugeordneten Programm- 
kette bei der Reproduktion bzw. 
Wiedergabe derselben von dem 
Aufzeichnungstrager vorausgeht, 

(b) eine Nummer der vorausge- 
henden Programmkette, welche 
die der zugeordneten Programm- 
kette vorausgehende Programm- 
kette (287,PGC#1,PGC#2) spezi- 
fiziert, falls eine solche vorausge- 
hende Programmkette existiert, 

(c) Information uber eine nachste 
Programmkette, die angibt, ob ei- 
ne Programmkette (287,PGC#1, 
PGC#2) existiert, die auf die zuge- 
ordnete Programmkette bei der 
Reproduktion bzw. Wiedergabe 
derselben von dem Aufzeich- 
nungstrager foigt, 

(d) eine Nummer der nachsten 
Programmkette, welche die auf 
die zugeordnete Programmkette 
folgende Programmkette (287, 
PGC#1,PGC#2) spezifiziert, falls 
eine solche folgende Programm- 
kette existiert, sowie 

Aufzeichnen der Video-, Audio- und/oder 
Uberlagerungsbildpacks (288,290,291) des Vi- 
deoobjekts (296,VTSTT_VOBS) und der Pro- 
grammkette ninformationstabe He 
(300,VTS_PGCIT) in einem Datenbereich ei- 
nes Aufzeichnungstragers. 

Aufzeichnungsverfahren gemaG Anspruch 17, wo : 
bei die Programmketten-Navigationssteuerinfor- 
mation (PGC_NV_CTL) des weiteren aufweist: 
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(e) Go-to-Programmketteninformation, die an- 
gibt, ob eine Programmkette (287,PGC#1, 
PGC#2) existiert, die gemaB einem Benutzer- 
befehl reproduziert bzw. wiedergegeben wer- 
den kann, statt mit der Reproduktion bzw. Wie- 
dergabe der zugeordneten Programmkette 
fortzufahren, 

(f) eine Go-to-Programmkettennummer, die ei- 
ne Nummer der Go-to-Programmkette spezifi- 
ziert, falls eine solche Go-to-Programmkette 
(287,PGC#1 ,PGC#2) existiert. 

19. Aufzeichnungsverfahren gemaB Anspruch 17 oder 
18, wobei jede der ersten und zweiten Gruppe von 
Programmketteninformation (304, VTS_PGCI#1 , 
VTS_PGCI#2) eine Playback-Zeitinformation 
(PGC_PB_TM) enthalt, die eine zur Reproduktion 
bzw. Wiedergabe der zugeordneten Programmket- 
te benotigte Zeitdauer angibt. 

20. Aufzeichnungsverfahren gemaB Anspruch 17, 18 
oder 1 9, wobei jede der ersten und zweiten Gruppe 
von Programmketteninformation (304 , 
VTS_PGCI#1,VTS_PGCI#2) eine Benutzerbetati- 
gungs-Steuerinformation (PGC_UOP_CTL) ent- 
halt, die eine Benutzerbetatigung angibt, welche 
wahrend der Reproduktion bzw. Wiedergabe der 
zugeordneten Programmkette verboten ist. 

21 . Aufzeichnungsverfahren gemaB einem der Anspru- 
che 17 bis 20, wobei die Programmketten-lnforma- 
tionstabelle (300,VTS_PGCIT) eine erste Suchzei- 
gerinformation (303,VTS_PGCIT_SRP#1), welche 
eine Startadresse der ersten Gruppe von Pro- 
grammketteninformation (304,VTS_PGCI#1) iden- 
tifiziert, sowie eine zweite Suchzeigerinformation 
(303,VTS_PGCIT_SRP#2) enthalt, welche eine 
Startadresse der zweiten Gruppe von Programm- 
ketteninformation (304,VTS_PGCI#2) identifiziert. 

22. Aufzeichnungsverfahren gemaB einem der Anspru- 
che 17 bis 21, wobei die Audiodatenpacks (291) 
mindestens einen Audiostream enthalten und jeder 
Audiostreamdurch eine Audiostreamnummer iden- 
tifiziert ist und selektiv reproduziert werden kann, 
und wobei die Uberlagerungsbilddatenpacks (290) 
Uberlagerungsbildstreams enthalten, die durch ei- 
ne Uberlagerungsbildstreamnummer identifiziert 
sind und selektiv reproduziert werden konnen. 

23. Aufzeichnungsverfahren gemaB Anspruch 22, wo- 
bei jede der ersten und zweiten Gruppe von Pro- 
grammketteninformation 

(304, VTS_PGCI#1 ,VTS_PGCI#2) ein Audiost- 
ream-Steuertnformation (PGC_AST_CTL) und ei- 
ne Uberlagerungsbildstream-Steuerinformation 
(PGC_SPTS_CTL) enthalt, die jeweils eine aus- 
wahlbare Audiostreamnummer bzw. eine auswahl- 



bare Uberlagerungsbildstreamnummer angibt. 

24. Aufzeichnungsverfahren gemaB einem der Anspru- 
che 17 bis 23, wobei die Programmketten-Naviga- 

s tionssteuerinformation (PGC_NV_CTL) des weite- 
ren Information enthalt, welche eine Anzahl von 
Malen angibt, die die zugeordnete Programmkette 
(287,PGC#1,PGC#2) wiederholt zu reproduzieren 
ist. 

10 

25. Aufzeichnungsverfahren gemaB einem der Anspru- 
che 17 bis 24, wobei die Programmketten-Naviga- 
tionssteuerinformation (PGC_NV_CTL) des weite- 
ren Information enthalt, welche eine Dauer einer 

is Ruhezeit in der Reproduktion bzw. Wiedergabe der 
zugeordneten Programmkette (287,PGC#1 , 
PGC#2) angibt. 

26. Aufzeichnungsverfahren gemaB einem der Anspru- 
20 che 17 bis 25, wobei die erste und die zweite Grup- 
pe von Programmketteninformation (304, 
VTS_PGCI#1,VTS_PGCI#2) eine Programmket- 
ten-Befehlstabelle (309,PGC_NV_CMDT) enthal- 
ten, die eine Vor-Befehlsinformation enthalt, welche 

25 einen Befehl (322,PRE_NV_CMD) spezifiziert, der 
auszufuhren ist, bevor die zugeordnete Programm- 
kette (287,PGC#1,PGC#2) reproduziert wird. 

27. Aufzeichnungsverfahren gemaB einem der Anspru- 
30 che 17 bis 26, wobei die erste und die zweite Grup- 
pe von Programmketteninformation (304, 
VTS_PGCI#1,VTS_PGCI#2) eine Programmket- 
ten-Befehlstabelle (309,PGC_NV_CMDT) enthal- 
ten, die eine Nach-Befehlsinformation enthalt, wel- 

35 che einen Befehl (324, POST JW_CMD) spezifi- 
ziert, der auszufuhren ist, nachdem die zugeordne- 
te Programmkette (287,PGC#1,PGC#2) reprodu- 
ziert worden ist. 

40 28. Aufzeichnungsverfahren gemaB Anspruch 27, wo- 
bei die Nach-Befehlsinformation einen Befehl 
(324,POST_NV_CMD) enthait, der gemaB einer 
Benutzereingabe auszufuhren ist, nachdem die zu- 
geordnete Programmkette (287,PGC#1 ,PGC#2) 

45 reproduziert worden ist. 

29. Aufzeichnungsverfahren gemaB einem der Anspru- 
che 1 7 bis 28, wobei jede der ersten und zweiten 
Gruppe von Programmketteninformation (304, 

50 VTS_PGCI#1,VTS_PGCI#2) eine Programmket- 
ten-Befehlstabelle (309,PGCJ\IV_CMDT) enthalt, 
die eine Inter-Zell-Befehlsinformation enthalt, wel- 
che einen Befehl (326,IC_NV_CMD) spezifiziert, 
der auszufuhren ist, nachdem eine Zelle der zug- 

55 ordneten Programmkette (287,PGC#1 ,PGC#2) re- 
produziert worden ist. 

30. Aufzeichnungsverfahren gemaB einem der Anspru- 
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che 17 bis 29, wobei jede der ersten und zweiten 
Gruppe von Programmketteninformation (304, 
VTS__PGCI#1 J VTS_PGCI#2) ein Programmketten- 
Programmabbild (306,PGC_PGMAP) enthalt, das 
eine Struktur von Programmen in der zugeordneten . s 
Programmkette (287,PGC#1 ,PGC#2) definiert, wo- 
bei das Programmketten-Programmabbild (306, 
PGC_PGMAP) eine Eingangs-Zellnummer 
(ECELLN) fur eine erste Zelle in jedem Programm 
in der zugeordneten Programmkette (287, 10 
PGC#1,PGC#2) enthalt. 

31 . Aufzeichnungsverfahren gema3 einem der Anspru- 
che 17 bis 30, wobei der Datenbereich (272, VTS) 
Suchinformation (VTS_PGCIT_SA) zum Suchen is 
der in dem Datenbereich aufgezeichneten Pro- 
grammketten-lnformationstabeiie 
(300,VTS_PGCIT) enthalt. 

32. Aufzeichnungsverfahren gemaG einem der Anspru- 20 
che 17 bis 31, wobei der Datenbereich (272, VTS) 
des weiteren eine Menuinformation (295, 
VTSM_VOBS) enthalt, die einem Benutzerdie Aus- 
wahl einer von dem Aufzeichnungstrager zu repro- 
duzierenden Programmkette (PGC#n) ermoglicht. 25 

33. Eine Vorrichtung zum Aufzeichnen reproduzierba- 
rer bzw. wiedergebbarer Video-, Audio- und/oder 
Uberlagerungsbilddaten auf einem Aufzeichnungs- 
trager, umfassend: 30 

eine Einrichtung zum Erhalten der reproduzier- 
baren Video-, Audio- und/oder Uberlagerungs- 
bilddaten aus entsprechenden Queilen 
(201,202,203), 35 
eine Einrichtung (206,207,208,210,211,212) 
zum Codieren und Unterteilen der reproduzier- 
baren Video-, Audio- und/oder Uberlagerungs- 
bilddaten, urn jeweils Video-, Audio- und/oder 
Uberlagerungsbildpacks (288,290,291) zu bil- 40 
den, 

eine Einrichtung (205,214) zum Kombinieren 
der Video-, Audio- und/oder Uberlagerungs- 
bildpacks (288,290,291) zum Bilden einer 
Mehrzahl von Dateneinheiten (285,VOBU), 45 
eine Einrichtung (214,216,220) zum Anordnen 
der Dateneinheiten (285,VOBU) gemaB einer 
Playback-Reihenfolge zum Bilden eines Video- 
objekts (296,VTSTT_VOBS), in dem die An- 
ordnung der Dateneinheiten (285.VOBU) in ei- so 
ne Mehrzahl von Datenzellen (284) unterteilt 
ist, 

eine Einrichtung (205,222,226) zum Erzeugen 
einer Programmketteninformationstabelle 
(300,VTS_PGCIT), die eine erste Programm- ss 
kette (287,PGC#1 ) und eine zweite Programm- 
kette (287,PGC#2) definiert, 



wobei die Programmketteninformationsta- 
belle (300, VTS_PGCIT) eine erste Gruppe 
von der ersten Programmkette 
(287,PGC#1 ) zugeordneter Programmket- 
teninformation (304,VTS_PGCI#1) und ei- 
ne zweite Gruppe von der zweiten Pro- 
grammkette (287,PGC#2) zugeordneter 
Programmketteninformation (304,VTS_ 
PGCI#2) enthalt, und die erste und zweite 
Gruppe von Programmketteninformation 
(304,VTS_PGCI#1 , VTS_PGCI#2) jeweils 
enthalt: 

(1 ) Zell-Piayback-lnformation (307, 
C_PBIT), welche die Playback-Rei- 
henfolge der Datenzellen (284) in ei- 
ner zugeordneten Programmkette 
(287,PGC#1,PGC#2) spezifiziert, wo- 
bei jede Zelle durch Startadressen der 
ersten und letzten Dateneinheiten 
(285,VOBU) in den entsprechenden 
Zellen (284) definiert ist, 

(2) Inhaltsinformation (PGC_CNT), 
welche die Anzahl von Zellen in der zu- 
geordneten Programmkette (287, 
PGC#1,PGC#2) beschreibt, sowie 

(3) Programmketten-Navigationssteu- 
erinformation (PGC_NV_CTL), um- 
fassend: 

(a) Information uber eine voraus- 
gehende Programmkette, die an- 
gibt, ob eine Programmkette 
(287,PGC#1 ,PGC#2) existiert, 
die einer zugeordneten Pro- 
grammkette bei der Reproduktion 
bzw. Wiedergabe derselben von 
dem Aufzeichnungstrager voraus- 
geht, 

(b) eine Nummer der vorausge- 
henden Programmkette, welche 
die der zugeordneten Programm- 
kette vorausgehende Programm- 
kette (287,PGC#1,PGC#2) spezi- 
fiziert, falls eine solche vorausge- 
hende Programmkette existiert, 

(c) Information uber eine nachste 
Programmkette, die angibt, ob ei- 
ne Programmkette (287,PGC#1, 
PGC#2) existiert, die auf eine zu- 
geordnete Programmkette bei der 
Reproduktion bzw. Wiedergabe 
derselben von dem Aufzeich- 
nungstrager folgt, 

(d) eine Nummer der nachsten 
Programmkette, welche die auf 
die zugeordnete Programmkette 
folgende Programmkette (287, 
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PGC#1,PGC#2) spezifiziert, falls 
eine solche folgende Programm- 
kette existiert, sowie 

eine Einrichtung (228,230,232) zum Aufzeich- 
nen der Video-, Audio- und/oder Uberlage- 
rungsbildpacks (288,290,291) des Videoob- 
jekts (296,VTSTT_VoBS) und der Programm- 
ketteninformationstabelle (300,VTS_PGCIT) in 
einem Datenbereich eines Aufzeichnungstra- 
gers. 

34. Aufzeichnungsvorrichtung gemaB Anspruch 33, 
wobei die Programmketten-Navigationssteuerin- 
formation (PGCJMV_CTL) des weiteren enthalt: 

(e) Go-to-Programmketteninformation, die an- 
gibt, ob eine Programmkette (287,PGC#1, 
PGC#2) existiert, die gemaB einem Benutzer- 
befehl reproduziert bzw. wiedergegeben wer- 
den kann, statt mit der Reproduktion bzw. Wie- 
dergabe der zugeordneten Programmkette 
fortzufahren, 

(f) eine Go-to-Programmkettennummer, die ei- 
ne Nummer der Go-to-Programmkette spezifi- 
ziert, falls eine solche Go-to-Programmkette 
(287,PGC#1,PGC#2) existiert. 

35. Aufzeichnungsvorrichtung gemaB Anspruch 33 Oder 
34, wobei jede der ersten und zweiten Gruppe von 
Programmketteninformation (304, VTS_PGCI#1 , 
VTS_PGCl#2) eine Playback-Zeitinformation 
(PGC_PB_TM) enthalt, die eine zur Reproduktion 
bzw. Wiedergabe der zugeordneten Programmkette 
benotigte Zeitdauer angibt. 

36. Aufzeichnungsvorrichtung gemaB Anspruch 33, 34 
oder 35, wobei jede der ersten und zweiten Gruppe 
von Programmketteninformation (304,VTS_PGCI#1 , 
VTS_PGCI#2) eine Benutzerbetatigungs-Steuerin- 
formation (PGCJJOP_CTL) enthalt, die eine Benut- 
zerbetatigung angibt, welche wahrend der Repro- 
duktion bzw. Wiedergabe der zugeordneten Pro- 
grammkette verboten ist. 

37. Aufzeichnungsvorrichtung gemaB einem der An- 
spruche 33 bis 36, wobei die Programmketten-ln- 
formationstabelle (300,VTS PGCIT) eine erste 
Suchzeigerinformation (303,VTS_PGCIT_SRP#1) 
enthalt, welche eine Startadresse der ersten Grup- 
pe von Programmketteninformation (304, VTS_ 
PGCI#1) identifiziert, sowie eine zweite Suchzei- 
gerinformation (303,vTS_PGCIT_SRP#2) enthalt, 
welche eine Startadresse der zweiten Gruppe von 
Programmketteninformation (304, VTS_PGCI#2) 
identifiziert. 

38. Aufzeichnungsvorrichtung gemaB einem der An- 



spruche 33 bis 37, wobei die Audiodatenpacks 
(291 ) mindestens einen Audiostream enthalten und 
jeder Audiostream durch eine Audiostreamnummer 
identifiziert ist und selektiv reproduziert werden 
5 kann, und wobei die Uberlagerungsbilddatenpacks 
(290) Uberlagerungsbildstreams enthalten, die 
durch eine Uberlagerungsbildstreamnummer iden- 
tifiziert sind und selektiv reproduziert werden kon- 
nen. 

10 

39. Aufzeichnungsvorrichtung gemaB Anspruch 38, 
wobei jede der ersten und zweiten Gruppe von Pro- 
grammketteninformation (304,VTS_PGCI#1 , VTS_ 
PGCI#2) eine Audiostream-Steuerinformation 
is (PGC_AST_CTL) und eine Uberlagerungsbildst- 
ream-Steuerinformation enthalten, die jeweils eine 
auswahlbare Audiostreamnummer bzw. eine aus- 
wahlbare Uberlagerungsbildstreamnummer angibt. 

20 40. Aufzeichnungsvorrichtung gemaB einem der An- 
spruche 33 bis 39, wobei die Programmketten-Na- 
vigationssteuerinformation (PGC_NV_CTL) des 
weiteren Information enthalt, welche eine Anzahl 
von Malen angibt, die die zugeordnete Programm- 
es kette (287,PGC#1 ,PGC#2) wiederholt zu reprodu- 
zieren ist. 

41. Aufzeichnungsvorrichtung gemaB einem der An- 
spruche 33 bis 40, wobei die Programmketten-Na- 

30 vigationssteuerinformation (PGC_NV_CTL) des 
weiteren Information enthalt, welche eine Dauer ei- 
ner Ruhezeit in der Reproduktion bzw. Wiedergabe 
der zugeordneten Programmkette (287, PGC#1, 
PGC#2) angibt. 

35 

42. Aufzeichnungsvorrichtung gemaB einem der An- 
spruche 33 bis 41 , wobei jede der ersten und zwei- 
ten Gruppe von Programmketteninformation 
(304, VTS_PGCI#1 , VTS_PGCI#2) eine Programm- 

40 ketten-Befehlstabelle (309,PGC_NV_CMDT) ent- 
halten, die eine Vor-Befehlsinformation enthalt, 
welche einen Befehl (322,PRE_NV_CMD) spezifi- 
ziert, der auszufuhren ist, bevor die zugeordnete 
Programmkette (287,PGC#1,PGC#2) reproduziert 

45 wird. 

43. Aufzeichnungsvorrichtung gemaB einem der An- 
spruche 33 bis 42, wobei jede der ersten und zwei- 
ten Gruppe von Programmketteninformation 

so (304,VTS_PGCI#1 , VTS_PGCI#2) eine Programm- 
ketten-Befehlstabelle (309,PGC_NV_CMDT) ent- 
halten, die eine Nach-Befehlsinformation enthalt, 
welche einen Befehl (324,POST_NV_CMD) spezi- 
fiziert, der auszufuhren ist, nachdem die zugeord- 

55 nete Programmkette (287,PGC#1,PGC#2) repro- 
duziert worden ist. 

44. Aufzeichnungsvorrichtung gemaB Anspruch 43, 
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wobei die Nach-Befehlsinformation einen Befehl 
(324,POST_NV_CMD) enthalt, der gemaB einer 
Benutzereingabeauszufuhren ist, nachdem die zu- 
geordnete Programmkette (287,PGC#1,PGC#2) 
reproduziert worden ist. 

45. Aufzeichnungsvorrichtung gemaB einem der An- 
spruche 33 bis 44, wobei jede der ersten und zwei- 
ten Gruppe von Programmketteninformation 
(304,VTS_PGCI#1 , VTS_PGCI#2) eine Programm- 
ketten-Befehlstabelle (309,PGC_NV_CMDT) ent- 
halten, die eine lnter-Ze!l-Befehlsinformation ent- 
halt, welche einen Befehl (326,IC_NV_CMD) spe- 
zifiziert, der auszufuhren ist, nachdem eine Zelle 
der zugordneten Programmkette (287,PGC#1, 
PGC#2) reproduziert worden ist. 

46. Aufzeichnungsvorrichtung gemaB einem der An- 
spruche 33 bis 45, wobei jede der ersten und zwei- 
ten Gruppe von Programmketteninformation 
(304,VTS_PGCI#1,VTS_PGCI#2) ein Programm- 
kette n -Prog rammabbi Id bzw. -map (306,PGC_ 
PGMAP) enthalten, das eine Struktur von Program- 
men in der zugeordneten Programmkette (287, 
PGC#1 ,PGC#2) definiert, wobei das Programmket- 
ten-Programmabbild bzw. -map(306,PGC_ 
PGMAP) eine Eingangs-Zellnummer (ECELLN) fur 
eine erste Zelle in jedem Programm in der zugeord- 
neten Programmkette (287,PGC#1,PGC#2) ent- 
halt. 

47. Aufzeichnungsvorrichtung gemaB einem der An- 
spruche 33 bis 46, wobei der Datenbereich 
(272, VTS) Suchinformation (VTS_PGCIT_SA) zum 
Suchen der in dem Datenbereich aufgezeichneten 
Programmketten-lnformationstabelle 
(300,VTS_PGCIT) enthalt. 

48. Aufzeichnungsvorrichtung gemaB einem der An- 
spruche 33 bis 47, wobei jeder Datenbereich 
(272, VTS) des weiteren eine Menuinformation 
(295,VTSM_VOBS) enthalt, die einem Benutzerdie 
Auswahl einer von dem Aufzeichnungstrager zu re- 
produzierenden Programmkette (PGC#n) ermog- 
licht. 

49. Verfahren zum Reproduzieren bzw. Wiedergeben 
von Daten von einem Aufzeichnungstrager gemaB 
einem der Anspruche 1 bis 1 6, die folgenden Schrit- 
te umfassend: 

Absuchen des Aufzeichnungstragers nach der 

Programmketten-lnformationstabelle 

(300,VTS_PGCIT), 

Erfassen einer der ersten und zweiten Gruppen 

von Programmketteninformation (304,VTS_ 

PGCI#1,VTS_PGCI#2), 

Auslesen der einen der ersten und zweiten 



Gruppen von Programmketteninformation 
(304, VTS_PGCI#1 , VTS_PGCI#2) entspre- 
chenden Zell-Playbackinformation (307, 
C__PBIT) und sequentielles Zugreifen auf die 

5 Datenzellen (284) des Videoobjekts 

(296,VTSTT_VOBS) unter Bezugnahme auf 
die Startadressen (C_FVOBU_SA, 
C_LVOBU_SA) der ersten und letzten Video- 
objekteinheiten (285,VOBU) in der Zell-Play- 

10 backinformation (307,C_PBIT), so daB die der 

einen der ersten und zweiten Programmketten 
(287,PGC#1,PGC#2) entsprechenden Daten- 
zellen (284) geliefert werden, 
Decodieren und Konvertieren dercodierten re- 

75 produzierbaren Video-, Audio- und/oder Uber- 

lagerungsbilddaten der Videoobjekteinheiten 
(285, VOBU) der Datenzellen (284) in ein Play- 
backsignal, 

Ermitteln bzw. Bestimmen des Vorhandenseins 
20 einer Benutzereingabe, die eine bezuglich der 

gerade reproduzierten Programmkette voraus- 
gehende oder folgende Programmkette aus- 
wahlt, 

Bestatigen, ob die ausgewahlte der folgenden 
25 oder der vorausgehenden Programmketten 

(287,PGC#1,PGC#2) existiert, 
Erfassen der entsprechenden Nummer der fol- 
genden oder der vorausgehenden Programm- 
kette, falls die ausgewahlte folgende oder vor- 
30 ausgehende Programmkette (287,PGC#1, 

PGC#2) existiert, und 

Verknupfen zu der entsprechenden folgenden 
oder vorausgehenden Programmkette (287, 
PGC#1,PGC#2) und Reproduzieren bzw. Wie- 
35 dergeben der entsprechenden reproduzierba- 

ren Daten von dieser. 

50. Reproduzier- bzw. Wiedergabe verfahren gemaB 
Anspruch 49, ferner folgende Schritte umfassend: 

40 

Ermitteln des Vorhandenseins einer Benutzer- 
eingabe, die eine Anderung der Go-to-Pro- 
grammkette auswahlt, 

Bestatigen, ob die ausgewahlte Go-to-Pro- 
45 grammkette (287,PGC#1 ,PGC#2) existiert, 

Erfassen der Go-to-Programmketten-Nummer, 
falls die ausgewahlte Go-to-Programmkette 
(287,PGC#1 ,PGC#2) existiert, und 
Verknupfen zu der Go-to-Programmkette 
50 (287,PGC#1 ,PGC#2) und Reproduzieren bzw. 

Wiedergeben der entsprechenden reprodu- 
zierbaren Daten derselben. 

51. Reproduzier- bzw. Wiedergabeverfahren gemaB 
55 Anspruch 49 oder 50, das ferner den Schritt des 

Auslesens der Programmketten-Befehlstabelle 
(309,PGC_NV_CMDT) und des Ausfuhrens des 
Vorbefehls (322,PRE_NV_CMD) in dieser, bevor 
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die entsprechende der Programmketten (287, 
PGC#1,PGC#2) reproduziert bzw. wiedergegeben 
wird, umfaBt. 

52. Reproduzier- bzw. Wiedergabeverfahren gemaB 
Anspruch 49, 50 Oder 51 , das f erner den Schritt des 
Auslesens der Programmketten-Befehlstabelle 
(309,PGC_NV_CMDT) und des Ausfuhrens des 
Nachbefehls (324,POST_NV_CMD) in dieser, 
nachdem die entsprechende der Programmketten 
(287,PGC#1,PGC#2) reproduziert bzw. wiederge- 
geben worden ist, umfaBt. 

53. Reproduzier- bzw. Wiedergabeverfahren gemaB ei- 
nem der Anspruche 49 bis 52, das teme r den Schritt 
des Auslesens der Programmketten-Befehlstabelle 
(309,PGC_NV_CMDT) und des Ausfuhrens des In- 
ter-Zell-Befehls (326,IC_NV_CMD) in dieser, nach- 
dem eine vorbestimmte Zelle in der entsprechen- 
den der Programmketten (287,PGC#1,PGC#2) re- 
produziert bzw. wiedergegeben worden ist, umfaBt. 

54. Reproduzier- bzw. Wiedergabeverfahren gemaB ei- 
nem der Anspruche 49 bis 53, das f erner den Schritt 
des Suchens und Auslesens der Menuinformation 
(295,VTSM_VOBS), des Anzeigens eines Menus 
zur Auswahl einer Programmkette gemaB der Me- 
nuinformation (295,VTSM_VOBS) und des Aus- 
wahlens einer Programmkette (304,VTS_PGCIT) 
in Abhangigkeit von einer Benutzereingabe umfaBt. 

55. Eine Vorrichtung zum Reproduzieren bzw. Wieder- 
geben von Daten von einem Aufzeichnungstrager 
gemaB einem der Anspruche 1 bis 16, umfassend: 

eine Einrichtung (30,50,52) zum Absuchen des 
Aufzeichnungstragers nach der Programmket- 
ten-lnformationstabelle (300,VTS_PGCIT), 
eine Einrichtung (30,50,52) zum Erfassen einer 
der ersten und zweiten Gruppen von Pro- 
grammketteninformation 
(304,VTS_PGCI#1 ,VTS_PGCI#2), 
eine Einrichtung (30,50,52) zum Auslesen der 
der einen der ersten und zweiten Gruppen von 
Prog ramm ketten i nf ormation 
(304 s VTS_PGCI#1 ,VTS_PGCI#2) entspre- 
chenden Zell-Playbackinformation (307, 
C_PBIT) und zum sequentielien Zugreifen auf 
die Datenzellen (284) des Videoobjekts 
(296,VTSTT_VOBS) unter Bezugnahme auf 
die Startadressen (C_FVOBU_SA,C_LVOBlL 
SA) der ersten und letzten Videoobjekteinhei- 
ten (285.VOBU) in der Zell-Playbackinformati- 
on (307,C_PBIT), so daB die der einen der er- 
sten und zweiten Programmketten (287, 
PGC#1,PGC#2) entsprechenden Datenzellen 
(284) geliefert werden, 

eine Einrichtung (54,56,58,60,62) zum Deco- 



dieren und Konvertieren dercodierten reprodu- 
zierbaren Video-, Audio- und/oder Uberlage- 
rungsbilddaten der Videoobjekteinheiten 
(285,VOBU) der Datenzellen (284) in ein Play- 

s backsignal, 

eine Einrichtung (4,50,52) zum Ermoglichen ei- 
ner Auswahl einer hinsichtlich der gerade re- 
produzierten bzw. wiedergegebenen Pro- 
grammkette vorausgehenden oder folgenden 

10 Programmkette durch Benutzereingabe, 

eine Einrichtung (50,52) zum Bestatigen, ob die 
ausgewahlte der folgenden oder der vorausge- 
henden Programmketten (287,PGC#1, 
PGC#2) existiert, zum Erfassen der entspre- 

15 chenden Nummer der folgenden oder der vor- 

ausgehenden Programmkette, falls die ausge- 
wahlte folgende oder vorausgehende Pro- 
grammkette (287,PGC#1 ,PGC#2) existiert, 
und zum Verknupfen zu der entsprechenden 

20 folgenden oder vorausgehenden Programm- 

kette (287,PGC#1,PGC#2), so daB die ent- 
sprechenden reproduzierbaren Daten von die- 
ser reproduziert bzw. wiedergegeben werden. 

25 56. Reproduktions- bzw. Wiedergabevorrichtung ge- 
maB Anspruch 55, wobei die Einrichtung (4,50,52) 
zum Ermoglichen einer Benutzereingabe die Aus- 
wahl der Anderung einer Go-to-Programmkette er- 
moglicht, 

30 

die Einrichtung (50,52) zum Bestatigen zu be- 
statigen vermag, ob die ausgewahlte Go-to- 
Programmkette (287,PGC#1,PGC#2) existiert, 
die Go-to-Programmketten-Nummer zu erfas- 

35 sen vermag, falls die ausgewahlte Go-to-Pro- 

grammkette (287,PGC#1,PGC#2) existiert, 
und zu der Go-to-Programmkette (287, 
PGC#1 ,PGC#2) zu verknupfen vermag, urn die 
entsprechenden reproduzierbaren Daten der- 

40 selben zu reproduzieren bzw. wiederzugeben. 

57. Reproduktions- bzw. Wiedergabevorrichtung ge- 
maB Anspruch 55 oder 56, wobei die Ausleseein- 
richtung (30,50,52) die Programmketten-Befehlsta- 

45 belle (309,PGC_NV_CMDT) auszulesen und den 
Vorbefehl (322,PRE_NV_CMD) in dieser, bevor die 
entsprechende der Programmketten (287, 
PGC#1,PGC#2) reproduziert bzw. wiedergegeben 
wird, auszufuhren vermag. 

50 

58. Reproduktions- bzw. Wiedergabevorrichtung ge- 
maB Anspruch 55, 56 oder 57, wobei die Auslese- 
einrichtung (30,50,52) die Programmketten-Be- 
fehlstabelle (309,PGC_NV_CMDT) auszulesen 

55 und den Nachbefehl (324,POST_NV_CMD) in die- 
ser, nachdem die entsprechende der Programmket- 
ten (287,PGC#1 ,PGC#2) reproduziert bzw. wieder- 
gegeben worden ist, auszufuhren vermag. 



91 



EP 0 737 980 B1 



92 



59. Reproduktions- bzw. Wiedergabevorrichtung ge- 
maB einem der Anspruche 55 bis 58, wobei die Aus- 
leseeinrichtung (30,50,52) die Programmketten- 
Befehlstabelle (309,PGC_NV_CMDT) auszulesen 
und den Inter-Zell-Befeh! (326,iC_NV_CMD) in die- s 
ser, nachdem eine vorbestimmte Zelle in der ent- 
sprechenden der Programmketten (287,PGC#1, 
PGC#2) reproduziert bzw. wiedergegeben worden 

ist, auszufuhren vermag. 

10 

60. Reproduktions- bzw. Wiedergabevorrichtung ge- 
maB einem der Anspruche 55 bis 59, wobei die 
Sucheinrichtung (30,50,52) die Menuinformation 
(295, VTSM_VOBS) zu suchen und auszulesen, ein 
Menu zur Auswahl einer Programmkette gemaB der 15 
Menuinformation (295,VTSM_VOBS) anzuzeigen 
und eine Programmkette (304,VTS_PGCIT) in Ab- 
hangigkeit von einer Benutzereingabe auszuwah- 

len vermag. 

20 

61. Ein Kommunikationssystem, umfassend: 

(la) eine Vorrichtung zum Auslesen von Daten 
von einem Aufzeichnungstrager gemaB den 
Anspruchen 1 bis 16, oder 25 
(lb) eine Codiervorrichtung, umfassend: 

eine Einrichtung zum Erhalten der repro- 
duzierbaren Video-, Audio- und/oder Uber- 
lagerungsbilddaten aus entsprechenden 30 
Quellen (201,202,203), 

eine Einrichtung (206,207,208,210, 
211,212) zum Codieren und Untertei- 
len der reproduzierbaren Video-, Au- 35 
dio- und/oder Uberlagerungsbildda- 
ten, urn jeweils Video-, Audio- und/ 
oder Uberlagerungsbildpacks (288, 
290,291) zu bilden, 

eine Einrichtung (205,214) zum Kom- 40 
binieren der Video-, Audio- und/oder 
Uberlagerungsbildpacks 
(288,290,291) zum Bilden einer Mehr- 
zahl von Dateneinheiten (285.VOBU), 
eine Einrichtung (214,216,220) zum 45 
Anordnen der Dateneinheiten (285, 
VOBU) gemaB einer Playback-Rei- 
henfolge zum Bilden eines Videoob- 
jekts (296,VTSTT_VOBS), in dem die 
Anordnung der Dateneinheiten (285, so 
VOBU) in eine Mehrzahl von Datenzel- 
len (284) unterteilt ist, 
eine Einrichtung (205,222,226) zum 
Erzeugen einer Programmketteninfor- 
mationstabelle (300,VTS_PGCIT), die 55 
eine erste Programmkette (287, 
PGC#1) und eine zweite Programm- 
kette (287,PGC#2) definiert, wobei die 



Programmketteninformationstabelle 
(300,VTS_PGCIT) eine erste Gruppe 
von der ersten Programmkette 
(287,PGC#1) zugeordneter Pro- 
grammketteninformation (304,VTS_ 
PGCI#1) und eine zweite Gruppe von 
der zweiten Programmkette (287, 
PGC#2) zugeordneter Programmket- 
teninformation (304,VTS_PGCI#2) 
enthalt, und die erste und zweite Grup- 
pe von Programmketteninformation 
(304 t VTS_PGCI#1,VTS_PGCI#2) je- 
weils enthalten: 

(1 ) Zell-Playback-lnformation 
(307,C_PBIT), welche die Play- 
back-Reihenfolge der Datenzel- 
len (284) in einer zugeordneten 
Programmkette (287,PGC#1 , 
PGC#2) spezifiziert, wobei jede 
Zelle durch Startadressen der er- 
sten und letzten Dateneinheiten 
(285, VOBU) in den entsprechen- 
den Zellen (284) definiert ist, 

(2) Inhaltsinformation (PGC_ 
CNT), welche die Anzahl von Zel- 
len in der zugeordneten Pro- 
grammkette (287,PGC#1, 
PGC#2) beschreibt, sowie 

(3) Programmketten-Navigations- 
steuerinformation (PGC_NV_ 
CTL), umfassend: 

(a) Information uber eine vor- 
ausgehende Programmkette, 
die angibt, ob eine Pro- 
grammkette (287,PGC#1, 
PGC#2) existiert, die einer 
zugeordneten Programmket- 
te bei der Reproduktion bzw. 
Wiedergabe derselben von 
dem Aufzeichnungstrager 
vorausgeht, 

(b) eine Nummer der voraus- 
gehenden Programmkette, 
welche die der zugeordneten 
Programmkette vorausge- 
hende Programmkette (287, 
PGC#1,PGC#2) spezifiziert, 
falls eine solche vorausge- 
hende Programmkette exi- 
stiert, 

(c) Information uber eine 
nachste Programmkette, die 
angibt, ob eine Programmket- 
te (287,PGC#1,PGC#2) exi- 
stiert, die auf eine zugeordne- 
te Programmkette bei der Re- 
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produktion bzw. Wiedergabe 
derselben von dem Aufzeich- 
nungstrager folgt, 
(d) eine Nummer der nach- 
sten Programmkette, welche 5 
die auf die zugeordnete Pro- 
grammkette folgende Pro- 
grammkette (287,PGC#1 , 
PGC#2) spezifiziert, falls eine 
solche folgende Programm- io 
kette existiert, 

(II) eine Einrichtung zum Modulieren und zum 
Ubertragen der Video-, Audio- und/oder Uber- 
lagerungsbildpacks (288,290,291) des Video- 75 
objekts (VTSTT_VOBS) nach der Programm- 
ketten-lnformationstabelle (300,VTS_PGCIT) 
Ober Funk oder uber ein Kabel, 

(III) eine Einrichtung zum Empfangen und zum 
Demodulieren der Programmketten-i.nformati- 20 
onstabelle (300,VTS_PGCIT) und der Video-, 
Audio- und/oder Uberlagerungsbildpacks 
(288,290,291) des Videoobjekts (VTSTT_ 
VOBS) an einem entfernten Ort, und 

(IV) eine Decodiervorrichtung, umfassend: 25 



eine Einrichtung (30,50,52) zum Erfassen 
einer der ersten und zweiten Gruppen von 
Programmketteninformation (304,VTS_ 
PGCI#1,VTS_PGCI#2), 30 
eine Einrichtung (30,50,52) zum Auslesen 
der der einen der ersten und zweiten Grup- 
pen von Programmketteninformation (304, 
VTS_PGCI#1 , VTS_PGCI#2) entspre- 
chenden Zell-PIaybackinformation (307, 35 
C_PBIT) und zum sequentiellen Zugreifen 
auf die Datenzellen (284) des Videoobjekts 
(296,VTSTT_VOBS) unter Bezugnahme 
auf die Startadressen (C_FVOBU_SA, 
C_LVOBU_SA) der ersten und letzten Vi- *o 
deoobjekteinheiten (285,VOBU) in der 
Zell-PIaybackinformation (307,C_PBIT), 
so da(3 die der einen der ersten und zwei- 
ten Programmketten (287,PGC#1 ,PGC#2) 
entsprechenden Datenzellen (284) gelie- 45 
fert werden, 

eine Einrichtung (54,56,58,60,62) zum De- 
codieren und Konvertieren der codierten 
reproduzierbaren Video-, Audio- und/oder 
Uberlagerungsbilddaten der Videoobjekt- 50 
einheiten (285.VOBU) der Datenzellen 63. 
(284) in ein Playbacksignal, 
eine Einrichtung (4,50,52) zum Ermoglen 
einer Auswahl einer hinsichtlich der gerade 
reproduzierten bzw. wiedergegebenen 55 
Programmkette vorausgehenden oder fol- 
genden Programmkette durch Benutzer- 
eingabe, 



eine Einrichtung (50,52) zum Bestatigen, 
ob die ausgewahlte derfolgenden oder der 
vorausgehenden Programmketten (287, 
PGC#1,PGC#2) existiert, zum Erfassen 
der entsprechenden Nummer der folgen- 
den oder der vorausgehenden Programm- 
kette, falls die ausgewahlte folgende oder 
vorausgehende Programmkette (287, 
PGC#1,PGC#2) existiert, und zum Ver- 
knupfen zu der entsprechenden folgenden 
oder vorausgehenden Programmkette 
(287,PGC#1 ,PGC#2), so daG die entspre- 
chenden reproduzierbaren Daten von die- 
ser reproduziert bzw. wiedergegeben wer- 
den. 

62. Kommunikationssystem gemaB Anspruch 61, wo- 
bei die Programmketten-Navigationssteuerinfor- 
mation (PGC_NV_CTL) des weiteren enthalt: 

(e) Go-to-Programmketteninformation, die an- 
gibt, ob eine Programmkette (287,PGC#1, 
PGC#2) existiert, die gemaB einem Benutzer- 
befehl reproduziert bzw. wiedergegeben wer- 
den kann, statt mit der Reproduktion bzw. Wie- 
dergabe der zugeordneten Programmkette 
fortzufahren, 

(f) eine Go-to-Programmkettennummer, die ei- 
ne Nummer der Go-to-Programmkette spezifi- 
ziert, falls eine solche Go-to-Programmkette 
(287,PGC#1,PGC#2) existiert, und 

wobei in der Decodiervorrichtung die Ein- 
richtung (4,50,52) zum Ermoglen einer Be- 
nutzereingabe die Auswahl einer Ande- 
rung einer Go-to-Programmkette ermog- 
licht, 

die Einrichtung (50,52) zum Bestatigen zu 
bestatigen vermag, ob die ausgewahlte 
Go-to-Programmkette (287,PGC#1 , 
PGC#2) existiert, die Go-to-Programmket- 
ten-Nummer zu erfassen vermag, falls die 
ausgewahlte Go-to-Programmkette (287, 
PGC#1,PGC#2) existiert, und zu der Go- 
to-Programmkette (287,PGC#1 ,PGC#2) 
zu verknupfen vermag, um die entspre- 
chenden reproduzierbaren Daten dersel- 
ben zu reproduzieren bzw. wiederzuge- 
ben. 



Kommunikationssystem gemaB Anspruch 61 oder 
62, 

wobei jede der ersten und zweiten Gruppe von 
Programmketteninformation (304,VTS_PGCI#1 , 
PGC!#2) eine Programmketten-Befehlstabeile 
(309 t PGC_NV_CMDT) enthalt, die Vorbefehlsin- 
formation enthalt, welche einen Befehl 
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(322,PRE_NV_CMD) spezifiziert, der auszufuh- 
ren ist, bevor die zugeordnete Programmkette 
(287,PGC#1,PGC#2) reproduziert bzw. wieder- 
gegeben wird, und 

wobei in der Decodiervorrichtung die Auslese- s 
einrichtung (30,50,52) die Programmketten- 
Befehlstabelle (309,PGC_NV_CMDT) auszu- 
lesen und den Vorbefehl (322,PRE_NV_CMD) 
in dieser, bevor die entsprechende der Pro- 
grammketten (287,PGC#1,PGC#2) reprodu- 10 
ziert bzw. wiedergegeben wird, auszufuhren 
vermag. 

64. Kommunikationssystem gemaG Anspruch 61,62 
Oder 63, is 



wobei die Codiervorrichtung eine Menuinfor- 
mation (295,VTSM_VOBS) zu codieren ver- 
mag, welche es einem Benutzer ermdglicht, ei- 
ne von dem Aufzeichnungstrager zu reprodu- 
zierende bzw. wiederzugebende Programm- 
kette (PGC#n) auszuwahlen, und 
wobei in der Decodiervorrichtung die Suchein- 
richtung (30,50,52) die Menuinformation 
(295,VTSM_VOBS) zu suchen und auszule- 
sen, ein Menu zur Auswahl einer Programm- 
kette gemaB der Menuinformation (295, 
VTSM__VOBS) anzuzeigen und eine Pro- 
grammkette (304,VTS_PGCIT) in Abhangig- 
keit von einer Benutzereingabe auszuwahlen 
vermag. 



wobei jede der ersten und zweiten Gruppe von 
Programmketteninformation(304,VTS_PGCI#1, 
PGCI#2) eine Programmketten-Befehlstabelle 
(309,PGCJMV_CMDT) enthalt, die Nachbe- 20 
fehlsinformation enthalt, welche einen Befehl 
(324,POST_NV_CMD) spezifiziert, der auszu- 
fuhren ist, nachdem die zugeordnete Programm- 
kette (287,PGC#1,PGC#2) reproduziert bzw. 
wiedergegeben worden ist, und 25 
wobei in der Decodiervorrichtung die Auslese- 
einrichtung (30,50,52) die Programmketten- 
Befehlstabelle (309,PGC_NV_CMDT) auszu- 
lesen und den Nachbefehl (324,POST_ 
NV_CMD) in dieser, nachdem die entsprechen- 30 
de der Programmketten (287,PGC#1,PGC#2) 
reproduziert bzw. wiedergegeben worden ist, 
auszufuhren vermag. 

65. Kommunikationssystem gemaG einem der Anspru- 35 
che 61 bis 64, 

wobei jede der ersten und zweiten Gruppe von 
Programmketteninformation (304, VTS_PGCI#1 , 
PGCI#2) eine Programmketten-Befehlstabelle 40 
(309,PGC_NV_CMDT) enthalt, die eine Inter- 
Zell-Befehlsinformation enthalt, welche einen 
Befehl (326,IC_NV_CMD) spezifiziert, der aus- 
zufuhren ist, nachdem eine Zeile der zugeordne- 
ten Programmkette (287,PGC#1 ,PGC#2) repro- 45 
duziert bzw. wiedergegeben worden ist, und 
wobei in der Decodiervorrichtung die Auslese- 
einrichtung (30,50,52) die Programmketten- 
Befehlstabelle (309,PGC_NV_CMDT) auszu- 
lesen und den Inter-Zell-Befehl (326,IC_NV_ so 
CMD) in dieser, nachdem eine bestimmte Zele 
in der entsprechenden der Programmketten 
(287,PGC#1,PGC#2) reproduziert bzw. wie- 
dergegeben worden ist, auszufuhren vermag. 

55 

66. Kommunikationssystem gemaB einem der Anspru- 
che 61 bis 65, 



Revendications 

1 . Support d'enregistrement comprenant : 

une zone de donnees (272, VTS) incluant un 
objet video (282, 296, VTTT_VOBS) destine a 
etre reproduit et une table d'informations de 
chaine de programmes (300, VTS_PGCIT) 
pour definir une premiere chaine de program- 
mes (287, PGC#1) et une seconde chaine de 
programmes (287, PGC#2), 
dans lequel ledit objet video (282, 296, 
vTTT_VOBS) comprend : 
une pluralite de cellules de donnees (284) de 
telle sorte que chaque cellule de donnees (284) 
soit constitute par des unites d'objets video 
(285, VOBU) et que chacune desdites unites 
d'objets video (285, VOBU) indue une combi- 
naison de groupements video, audio et/ou de 
sous-images (288, 290, 291) contenant res- 
pectivement des donnees video, audio et de 
sous-image reproductibles ; et 
ladite table d' informations de chaine de pro- 
grammes (300, VTS_PGCIT) qui inclut un pre- 
mier groupe d'informations de chaine de pro- 
grammes (304, VTS_PGCI#1 ) associe a ladite 
premiere chaTnede programmes (287, PGC#1) 
et un second groupe d'informations de chaine 
de programmes (304, VTS_PGCI#2) associe a 
ladite seconde chaine de programmes (287, 
PGC#2), lesdits premier et second groupes 
d'informations de chaine de programmes (304, 
VTS_PGCI#2) comprenant chacun : 

(1) une information de lecture de cellule 
(307, C_PDIT) qui specifie un ordre de lec- 
ture desdites cellules de donnees video 
(284) dans une chaine de programmes as- 
sociee (287, PGC#1 , PGC#2) de telle sorte 
que chaque cellule soit definie par des 
adresses de debut des premiere et dernie- 
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re unites d'objet video (285, VOBU) dans 
les cellules correspondantes (284) ; 

(2) une information de contenu (PGC_ 
CNT) qui decrit le nombre de cellules dans 
ladite chaine de programmes associee 5 
(287, PGC#1, PGC#2) et 

(3) une information de commande de navi- 4. 
gation de chaine de programmes (PGC_ 
NV_CTL) comprenant : 

10 

(a) une information de chaine de pro- 
grammes precedente indicative de si 
oui ou non il existe une chaine de pro- 
grammes (287, PGC#1, PGC#2) qui 
pr6c&de ladite chaine de programmes is 
associee pendant sa reproduction k 5. 
partir dudit support d'enregistrement ; 

(b) un numero de chaine de program- 
mes precedente qui specifie ladite 
chaine de programmes (287, PGC#1 , 20 
PGC#2) qui precede ladite chaine de 
programmes associee si une telle 
chaine de programmes precedente 
existe ; 

(c) une information de chaine de pro- 25 
grammes suivante indicative de si oui 

ou non il existe une chaine de pro- 
grammes (287, PGC#1, PGC#2) qui 
suit ladite chaine de programmes as- 6. 
sociee pendant sa reproduction a par- 30 
tir dudit support d'enregistrement ; 

(d) un numero de chaine de program- 
mes suivante qui specifie ladite chaine 
de programmes (287, PGC#1, 
PGC#2) qui suit ladite chaine de pro- 35 
grammes associee si une telle chaine 

de programmes suivante existe. 



Support d'enregistrement selon la revendication 1, 
dans lequel ladite information de commande de na- 
vigation de chaine de programmes (PGC_ 
NV_CTL) inclut en outre : 



40 7. 



(e) une information de chaine de programmes 

"ou aller" indicative de si oui ou non il existe une 45 
chaine de programmes (287, PGC#1 , PGC#2) 
qui peut etre reproduite en lieu et place de con- 
tinuer la reproduction de ladite chaine de pro- 
grammes associee conformement a une com- 
mande utilisateur ; et so s. 

(f) un numero de chaine de programmes "ou 
aller" qui specifie un numero de ladite chaine 
de programmes "ou aller" si une telle chaine de 
programmes "ou aller" (287, PGC#1, PGC#2) 
existe. ss 



Support d'enregistrement selon la revendication 1 
ou 2, dans lequel chacun desdits premier et second 



groupes d'informations de chaine de programmes 
(304, VTS_PGCI#2) inclut une information de 
temps de lecture (PGC_PB_TM) indicative d'une 
duree d'un temps necessaire pour reproduire ladite 
chaine de programmes associee. 

Support d'enregistrement selon la revendication 1 , 
2 ou 3, dans lequel chacun desdits premier et se- 
cond groupes d'informations de chaine de program- 
mes (304, VTS_PGCI#2) inclut une information de 
commande d'operation utilisateur (PGC__ 
UOP_CTL) indicative d'une operation utilisateur qui 
est prohibee pendant la reproduction de ladite chai- 
ne de programmes associee. 

Support d'enregistrement selon Tune quelconque 
des revendications 1 a 4, dans lequel ladite table 
d'informations de chaine de programmes (300, 
VTS__PGCIT) inclut une premiere information de 
pointeurde recherche (303, VTS_PGCIT_SRP#1) 
identifie une adresse de debut dudit premier groupe 
d'informations de chaine de programmes (304, 
VTS _PGCI#1 ) et une seconde information de poin- 
teur de recherche (303, VTS_PGCIT_SRP#2) qui 
identifie une adresse de debut dudit second groupe 
d'informations de chaine de programmes (304, 
VTS_PGCI#2). 

Support d'enregistrement selon Tune quelconque 
des revendications 1 a 5, dans lequel lesdits grou- 
pements de donnees audio (291) contiennent au 
moins un train audio, chaque train audio etant iden- 
tifie par un numero de train audio et pouvant etre 
reproduit selectivement, et lesdits groupements de 
donnees de sous-image (290) contiennent des 
trains de sous-images qui sont identifies par un nu- 
mero de train de sous-images et qui peuvent etre 
reproduits selectivement. 

Support d'enregistrement selon la revendication 6, 
dans lequel chacun desdits premier et second grou- 
pes d'informations de chaine de programmes (304, 
VTS_PGCI#2) inclut une information de commande 
de train audio (PGC_AST_CTL) et une information 
de commande de train de sous-images 
(PGC_SPST_CTL) indicatives respectivement d'un 
numero detrain audio selectionnable et d'un nume- 
ro de train de sous-images selectionnable. 

Support d'enregistrement selon I'une quelconque 
des revendications 1 a 7, dans lequel ladite infor- 
mation de commande de navigation de chaine de 
programmes (PGC_NV_CTL) inclut en outre une 
information indicative d'un nombre de fois ou la 
chaine de programmes associee (287, PGC#1, 
PGC#2) doit etre reproduite de fa£on repetee. 



9. Support d'enregistrement selon I'une quelconque 
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des revendications 1 a 8, dans lequel ladite infor- 
mation de commande de navigation de chaTne de 
programmes (PGC_NV_CTL) inclut en outre une 
information indicative d'une duree d'un tempts fixe 
lors de la reproduction de la chaine de programmes 
associee (287, PGC#1 , PGC#2). 

10. Support d'enregistrement selon Tune quelconque 
des revendications 1 a 9, dans lequel chacun des- 
dits premier et second groupes d'informations de 
chaine de programmes (304, VTS_PGCI#2) inclut 
une table de commandes de chaTne de program- 
mes (309, PGC_NV_CMDT) qui contient une infor- 
mation de pre-commande qui specifie une com- 
mande (322, PRE_NV_CMD) qui doit etre ex6cut6e 
avant que ladite chaine de programmes associee 
(287, PGC#1, PGC#2) ne soit reproduite. 

11. Support d'enregistrement selon Tune quelconque 
des revendications 1 a 10, dans lequel chacun des- 
dits premier et second groupes d'informations de 
chaTne de programmes (304, VTS_PGCI#2) inclut 
une table de commandes de chaTne de program- 
mes (309, PGC_NV_CMDT) qui contient une infor- 
mation de post-commande qui specifie une com- 
mande (324, POST_NV_CMD) qui doit etre execu- 
tee apres que ladite chaTne de programmes asso- 
ciee (287, PGC#1 , PGC#2) a ete reproduite. 

12. Support d'enregistrement selon la revendication 11 , 
dans lequel ladite information de post-commande 
inclut une commande (324, POST_NV„CMD) qui 
doit etre executee conformement a une entree uti- 
lisateur apres que ladite chaTne de programmes as- 
sociee (287, PGC#1, PGC#2) a ete reproduite. 

13. Support d'enregistrement selon Tune quelconque 
des revendications 1 a 12, dans lequel chacun des- 
dits premier et second groupes d'informations de 
chaTne de programmes (304, VTS_PGCI#2) inclut 
une table de commandes de chaTne de program- 
mes (309, PGC_NV_CMDT) qui contient une infor- 
mation de commande intercellule qui specifie une 
commande (326, IC_NV_CMD) qui doit etre execu- 
tee apres qu'une cellule de ladite chaTne de pro- 
grammes associee (287, PGC#1 , PGC#2) a ete re- 
produite. 

14. Support d'enregistrement selon I'une quelconque 
des revendications 1 a 13, dans lequel chacun des- 
dits premier et second groupes d'informations de 
chaTne de programmes (304, VTS_PGCI#2) inclut 
une carte de programmes de chaTne de program- 
mes (306, PGC_PGMAP) qui definit une structure 
de programmes dans ladite chaTne de programmes 
associee (287, PGC#1, PGC#2), ladite carte de 
programmes de chaTne de programmes (306, 
PGC_PGMAP) incluant un numero de cellule d'en- 



tree (ECELLN) pour une premiere cellule dans cha- 
que programme dans ladite chaTne de programmes 
associee (287, PGC#1, PGC#2). 

5 15. Support d'enregistrement selon I'une quelconque 
des revendications 1 a 14, dans lequel ladite zone 
de donnees (272, VTS) inclut une information de 
recherche (VTS_PGCIT_SA) pour rechercher ladi- 
te table d'informations de chaTne de programmes 

10 (300, VTS_PGCIT) enregistree dans ladite zone de 
donnees. 

16. Support d'enregistrement selon I'une quelconque 
des revendications 1 a 15, dans lequel ladite zone 

15 de donnees (272, VTS) inclut en outre une informa- 
tion de menu (295, VTS_VOBS) qui permet a un 
utilisateur de selectionner une chaTne de program- 
mes (PGC#n) qui doit etre reproduite a partir du 
support. 

20 

17. Procede d'enregistrement de donnees video, audio 
et/ou de sous-image reproductibles sur un support 
d'enregistrement, comprenant les etapes de : 

25 obtention des donnees video, audio et/ou de 

sous-image reproductibles a partir de sources 
respectives (201, 202, 203) ; 
codage et subdivision desdites donnees video, 
audio et/ou de sous-image reproductibles afin 
30 de former respectivement des groupements vi- 

deo, audio et/ou de sous-images (288, 290, 
291); 

combinaison des groupements video, audio et/ 
ou de sous-images (288, 290, 291 ) afin de for- 
35 mer une pluralite d'unites de donnees (285, 

VOBU) ; 

agencement des unites de donnees (285, VO- 
BU) conformement a un ordre de lecture afin 
de former un objet video (296, VTSTT_VOBS), 
40 ou I'agencement des unites de donnees (285, 

VOBU) est subdivise selon une pluralite de cel- 
lules de donnees (284) ; 
creation d'une table d'informations de chaTne 
de programmes (300, VTS_PGCIT) qui definit 
45 une premiere chaTne de programmes (287, 

PGC#1) et une seconde chaTne de program- 
mes (287, PGC#2) ; 

ladite table d'informations de chaTne de pro- 
grammes (300, VTS_PGCIT) induant un pre- 
50 mier groupe d'informations de chaTne de pro- 

grammes (304, VTS_PGCI#1) associe a ladite 
premiere chaTne de programmes (287, PGC#1 ) 
et un second groupe d'informations de chaTne 
de programmes (304, VTS_PGCI#2) associe a 
55 ladite seconde chaTne de programmes (287, 

PGC#2), lesdits premier et second groupes 
d'informations de chaTne de programmes (304, 
VTS_PGCI#1, VTS_PGCI#2) comprenant 
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chacun : 

" (1) une information de lecture de cellule 
(307, C_PBIT) qui specifie un ordre de lec- 
ture desdites cellules de donnees (284) 5 
dans une chaTne de programmes associee 
(287, PGC#1, PGC#2) de telle sorte que 
chaque cellule sort definie par des adres- 
ses de debut des premiere et derniere uni- 
tes de donnees (285, VOBU) des cellules io 
respectives (284) ; 

(2) une information de contenu 
(PGC_CNT) qui decrit le nombre de cellu- 
les dans ladite chaTne de programmes as- 
sociee (287, PGC#1 , PGC#2) ; et is 

(3) une information de commande de navi- 
gation de chaine de programmes 
(PGC_NV_CTL) comprenant : 

(a) une information de chaine de pro- 20 
grammes precedente indicative de si 
oui ou non il existe une chaine de pro- 
grammes (287, PGC#1, PGC#2) qui 
precede ladite chaine de programmes 
associee pendant sa reproduction a 
partir dudit support d'enregistrement ; 

(b) un numero de chaine de program- 
mes precedente qui specifie ladite 
chaine de programmes (287, PGC#1, 
PGC#2) qui precede ladite chame de 
programmes associee si une telle 
chaTne de programmes precedente 
existe ; 

(c) une information de chaTne de pro- 
grammes suivante indicative de si oui 
ou non il existe une chaTne de pro- 
grammes (287, PGC#1, PGC#2) qui 
suit ladite chaine de programmes as- 
sociee pendant sa reproduction a par- 
tir dudit support d'enregistrement ; 

(d) un numero de chaine de program- 
mes suivante qui specifie ladite chaine 
de programmes (287, PGC#1, 
PGC#2) qui suit ladite chaTne de pro- 
grammes associee si une telle chaTne 45 
de programmes suivante existe ; et 

enregistrement desdits groupements video, 
audio et/ou de sous-images (288, 290, 291 ) de 
I'objet video (296, VTSTTJ/OBS) et de ladite so 
table d'informations de chaTne de programmes 
(300, VTS_PGCIT) sur une zone de donnees 
d'un support d'enregistrement. 



(e) une information de chaTne de programmes 
"ou aller" indicative de si oui ou non il existe une 
chaTne de programmes (287, PGC#1, PGC#2) 
qui peut etre reproduite en lieu et place de con- 
tinuer a reproduire ladite chaTne de program- 
mes associee conformement a une commande 
utilisateur ; et 

(f) un numero de chaTne de programmes "ou 
aller" qui specifie un numero de ladite chaTne 
de programmes "ou aller" si une telle chaTne de 
programmes "ou aller" (287, PGC#1, PGC#2) 
existe. 

1 9. Procede d'enregistrement selon la revendication 1 7 
ou 18, dans lequel chacun desdits premier et se- 
cond groupes d'informations de chaTne de program- 
mes (304, VTS_PGCI#1 , VTS_PGCI#2) inclut une 
information de temps de lecture (PGC_PB_TM) in- 
dicative d'une duree temporelle necessaire pour re- 
produire ladite chaTne de programmes associee. 



22. Procede d'enregistrement selon I'une quelconque 
des revendications 17 a 21, dans lequel lesdits 
groupements de donnees audio (291) contiennent 
au moins un train audio, chaque train audio etant 
identifie par un numero de train audio et pouvant 
etre reproduit selectivement et lesdits groupements 
de donnees de sous-image (290) contiennent des 
trains de sous-images qui sont identifies par un nu- 
mero de train de sous-images et qui peuvent etre 
reproduits selectivement. 



20. Procede d'enregistrement selon la revendication 
17, 18 ou 19, dans lequel chacun desdits premier 
et second groupes d'informations de chaTne de pro- 

25 grammes (304, VTS_PGCI#1 , VTS_PGCI#2) inclut 
une information de commande d'operation utilisa- 
teur (PGC_UOP_CTL) indicative d'une operation 
utilisateur qui est prohibee pendant la reproduction 
de ladite chaTne de programmes associee. 

30 

21. Procede d'enregistrement selon I'une quelconque 
des revendications 17 a 20, dans lequel ladite table 
d'informations de chaTne de programmes (300, 
VTS_PGCIT) inclut une premiere information de 

35 pointeur de recherche (303, VTS_PGCIT_SRP#1) 
qui identifie une adresse de debut dudit premier 
groupe d'informations de chaTne de programmes 
(304, VTS_PGCI#1 ) et une seconde information de 
pointeur de recherche (303, VTS_PGCIT_SRP#2) 
40 qui identifie une adresse de debut dudit second 
groupe d'informations de chaTne de programmes 
(304, VTS_PGCI#2). 



18. Procede d'enregistrement selon la revendication 55 
17, dans lequel ladite information de commande de 
navigation de chaTne de programmes 
(PGC_NV_CTL) inclut en outre : 



23. Procede d'enregistrement selon la revendication 
22, dans lequel chacun desdits premier et second 
groupes d'informations de chaTne de programmes 
(304, VTS_PGCI#1 , VTS_PGCI#2) inclut une infor- 
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mation de commande de train audio 
(PGC_AST_CTL) et une information de commande 
de train de sous-images (PGC_SPST_CTL) indica- 
tives respectivement d'un numero de train audio se- 
lectionnable et d'un numero de train de sous-ima- s 
ges selectionnable. 

24. Procede d'enregistrement selon Tune quelconque 
des revendications 1 7 a 23, dans lequel ladite infor- 
mation de commande de navigation de chaTne de 10 
programmes (PGC_NV_CTL) inclut en outre une 
information indicative d'un nombre de fois ou la 
chaine de programmes associee (287, PGC#1, 
PGC#2) doit etre reproduite de facon repetee. 

15 

25. Procede d'enregistrement selon Tune quelconque 
des revendications 17 a 24, dans lequel ladite infor- 
mation de commande de navigation de chaine de 
programmes (PGC_NV_CTL) inclut en outre une 
information indicative d'une duree d'un temps fixe 20 
lors de la reproduction de la chaine de programmes 
associee (287, PGC#1 , PGC#2). 

26. Procede d'enregistrement selon I'une quelconque 
des revendications 17 a 25, dans lequel chacun 2s 
desdits premier et second groupes d'informations 

de chaine de programmes (304, VTS_PGCI#1, 
VTS_PGCI#2) inclut une table de commandes de 
chaine de programmes (309, PGC_NV_CMDT) 
contenant une information de pre-commande qui 30 
specifie une commande (322, PRE_NV_CMD) qui 
doit etre executee avant que ladite chaine de pro- 
grammes associee (287, PGC#1, PGC#2) ne soit 
reproduite. 

35 

27. Procede d'enregistrement selon I'une quelconque 
des revendications 17 a 26, dans lequel chacun 
desdits premier et second groupes d'informations 
de chaine de programmes (304, VTS_PGCI#1, 
VTS_PGCI#2) inclut une table de commandes de 40 
chaine de programmes (309, PGC_NV_CMDT) 
contenant une information de post-commande qui 
specifie une commande (324, POST_NV_CMD) qui 
doit etre executee apres que ladite chaine de pro- 
grammes associee (287, PGC#1 , PGC#2) a ete re- 45 
produite. 

28. Procede d'enregistrement selon la revendication 
27, dans lequel ladite information de post-comman- 
de inclut une commande (324, POST_NV_CMD) so 
qui doit etre executee conformement a une entree 
utilisateur apres que ladite chaine de programmes 
associee (287, PGC#1, PGC#2) a ete reproduite. 

29. Procede d'enregistrement selon I'une quelconque 55 
des revendications 17 a 28, dans lequel chacun 
desdits premier et second groupes d'informations 

de chaine de programmes (304, VTS_PGCI#1, 



VTS_PGCI#2) inclut une table de commandes de 
chaTne de programmes (309, PGC J\IV_CMDT) qui 
contient une information de commande intercellule 
qui specifie une commande (326, IC_NV_CMD) qui 
doit etre executee apres qu'une cellule de ladite 
chaine de programmes associee (287, PGC#1, 
PGC#2) a ete reproduite. 

30. Procede d'enregistrement selon I'une quelconque 
des revendications 17 a 29, dans lequel chacun 
desdits premier et second groupes d'informations 
de chaine de programmes (304, VTS_PGCI#1, 
VTS_PGCI#2) inclut une carte de programmes de 
chaTne de programmes (306, PGC_PGMAP) qui 
d§finit une structure de programmes dans ladite 
chaTne de programmes associee (287, PGC#1, 
PGC#2), ladite carte de programmes de chaTne de 
programmes (306, PGC_PGMAP) incluant un nu- 
mero de cellule d'entree (ECELLN) pour une pre- 
miere cellule dans chaque programme dans ladite 
chaTne de programmes associee (287, PGC#1, 
PGC#2). 

31. Procede d'enregistrement selon I'une quelconque 
des revendications 17 a 30, dans lequel ladite zone 
de donnees (272, VTS) inclut une information de 
recherche (VTS_PGCIT_SA) pour rechercher ladi- 
te table d'informations de chaTne de programmes 
(300, VTS_PGCIT) qui est enregistree dans ladite 
zone de donnees. 

32. Procede d'enregistrement selon I'une quelconque 
des revendications 1 7 a 31 , dans lequel ladite zone 
de donnees (272, VTS) inclut en outre une informa- 
tion de menu (295, VTSM_VOBS) qui permet a un 
utilisateur de selectionner une chaTne de program- 
mes (PGC#n) qui doit etre reproduite a partir du 
support. 

33. Appareil pour enregistrer des donnees video, audio 
et/ou de sous-image sur un support d'enregistre- 
ment, comprenant : 

un moyen pour obtenir les donnees video, 
audio et/ou de sous-image reproductibles a 
partir de sources respectives (201 , 202, 203) ; 
un moyen (206, 207, 208, 210, 211, 212) pour 
coder et subdiviser lesdites donnees video, 
audio et/ou de sous-image reproductibles afin 
de former respectivement des groupements vi- 
deo, audio et/ou de sous-images (288, 290, 
291); 

un moyen (205, 214) pour combiner les grou- 
pements video, audio et/ou de sous-images 
(288, 290, 291) afin de former une pluralite 
d'unites de donnees (285, VOBU) ; 
un moyen (21 4, 2 1 6, 220) pour agencer les uni- 
tes de donnees (285, VOBU) conformement a 
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un ordre de lecture afin de former un objet video 
(296, VTSTT_VOBS) dans lequel I'agence- 
ment des unites de donnees (285, VOBU) est 
subdivise selon une pluralite de cellules de 
donnees (284) ; 

un moyen (205, 222, 226) pour creer une table 
d'informations de chaine de programmes (300, 
VTS_PGCIT) qui definit une premiere chaine 
de programmes (287, PGC#1) et une seconde 
chatne de programmes (287, PGC#2), 
ladite table d'informations de chaine de pro- 
grammes (300, VTS_PGCIT) incluant un pre- 
mier groupe d'informations de chaine de pro- 
grammes (304, VTS_PGCI#1) associe a ladite 
premiere chaine de programmes (287, PGC#1 ) 
et un second groupe d'informations de chaine 
de programmes (304, VTS_PGCI#2) associe a 
ladite seconde chaine de programmes (287, 
PGC#2), lesdits premier et second groupes 
d'informations de chame de programmes (304, 
VTS_PGCI#1, VTS_PGCI#2) comprenant 
chacun : 

(1) une information de lecture de cellule 
(307, C_PBIT) qui specifie un ordre de lec- 
ture desdites cellules de donnees (284) 
dans une chaine de programmes associee 
(287, PGC#1, PGC#2) de telle sorte que 
chaque cellule soit definie par des adres- 
ses de debut des premiere et derniere uni- 
tes de donnees (285, VOBU) des cellules 
respectives (284) ; 

(2) une information de contenu 
(PGC_CNT) qui decrit le nombre de cellu- 
les dans ladite chaine de programmes as- 
sociee (287, PGC#1, PGC#2) ; et 

(3) une information de commande de navi- 
gation de chatne de programmes 
(PGC_NV_CTL) comprenant : 

(a) une information de chatne de pro- 
grammes precedente indicative de si 
oui ou non il existe une chatne de pro- 
grammes (287, PGC#1 , PGC#2) qui 
precede ladite chatne de programmes 
associee pendant sa reproduction a 
partir dudit support d'enregistrement ; 

(b) un numero de chatne de program- 
mes precedente qui specifie ladite 
chatne de programmes (287, PGC#1, 
PGC#2) qui precede ladite chatne de 
programmes associee si une telle 
chatne de programmes precedente 
existe ; 

(c) une information de chatne de pro- 
grammes suivante indicative de si oui 
ou non il existe une chatne de pro- 
grammes (287, PGC#1, PGC#2) qui 



suit ladite chatne de programmes as- 
sociee pendant sa reproduction a par- 
tir dudit support d'enregistrement ; 
(d) un numero de chatne de program- 
5 mes suivante qui specifie ladite chatne 

de programmes (287, PGC#1, 
PGC#2) qui suit ladite chatne de pro- 
grammes associee si une telle chatne 
de programmes suivante existe ; et 

10 

un moyen (228, 230, 232) pour enregistrer les- 
dits groupements video, audio et/ou de sous- 
images (288, 290, 291) de I'objet video (296, 
VTSTT_VOBS) et ladite table d'informations de 
is chatne de programmes (300, VTS_PGCIT) sur 

une zone de donnees d'un support d'enregis- 
trement. 

34. Appareil d'enregistrement selon la revendication 
20 33, dans lequel ladite information de commande de 

navigation de chatne de programmes 
(PGCJ\IV_CTL) inclut en outre : 

(e) une information de chatne de programmes 
25 "ou aller" indicative de si oui ou non il existe une 

chatne de programmes (287, PGC#1, PGC#2) 
qui peut etre reproduite en lieu et place de con- 
tinuer a reproduire ladite chaine de program- 
mes associee conformement a une commande 
30 utilisateur ; et 

(f) un numero de chatne de programmes "ou 
aller" qui specifie un numero de ladite chatne 
de programmes "ou aller" si une telle chaine de 
programmes "ou aller" (287, PGC#1, PGC#2) 

35 existe. 

35. Appareil d'enregistrement selon la revendication 33 
ou 34, dans lequel chacun desdits premier et se- 
cond groupes d'informations de chatne de program- 
me mes (304, VTS_PGCI#1, VTS_PGCI#2) inclut une 

information de temps de lecture (PGC_PB_TM) in- 
dicative d'une duree temporelle necessaire pour re- 
produire ladite chatne de programmes associee. 

45 36. Appareil d'enregistrement selon la revendication 
33, 34 ou 35, dans lequel chacun desdits premier 
et second groupes d'informations de chatne de pro- 
grammes (304, VTS_PGCI#1 , VTS_PGCI#2) inclut 
une information de commande d'operation utilisa- 

50 teur (PGC_UOP_CTL) indicative d'une operation 
utilisateur qui est prohibee pendant la reproduction 
de ladite chatne de programmes associee. 

37. Appareil d'enregistrement selon Tune quelconque 
55 des revendications 33 a 36, dans lequel ladite table 
d'informations de chatne de programmes (300, 
VTS_PGCIT) inclut une premiere information de 
pointeur de recherche (303, VTS_PGCIT_SRP#1 ) 
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qui identifie une adresse de debut dudit premier 
groupe d'informations de chaine de programmes 
(304, VTS_PGCI#1 ) et une seconde information de 
pointeur de recherche (303, VTS_PGCIT_SRP#2) 
qui identifie une adresse de debut dudit second 
groupe d'informations de chaine de programmes 
(304, VTS_PGCI#2). 

38. Appareil d'enregistrement selon Tune quelconque 
des revendications 33 a 37, dans lequel iesdits 
groupements de donnees audio (291) contiennent 
au moins un train audio, chaque train audio etant 
identifie par un numero de train audio et pouvant 
etre reproduit seJectivement et Iesdits groupements 
de donn6es de sous-image (290) contiennent des 
trains de sous-images qui sont identifies par un nu- 
mero de train de sous-images et qui peuvent etre 
reproduits selectivement. 

39. Appareil d'enregistrement selon la revendication 
38, dans lequel chacun desdits premier et second 
groupes d'informations de chaine de programmes 
(304, VTS_PGCI#1 , VTS_PGCI#2) inclut une infor- 
mation de commande de train audio 
(PGC_AST_CTL) et une information de commande 
de train de sous-images (PGC_SPST_CTL) indica- 
tives respectivement d'un numero de train audio se- 
lectionnable et d'un numero de train de sous-ima- 
ges selectionnable. 

40. Appareil d'enregistrement selon I'une quelconque 
des revendications 33 a 39, dans lequel ladite infor- 
mation de commande de navigation de chaine de 
programmes (PGC_NV_CTL) inclut en outre une 
information indicative d'un nombre de fois ou la 
chaine de programmes associee (287, PGC#1, 
PGC#2) doit etre reproduite de facon repetee. 

41. Appareil d'enregistrement selon Tune quelconque 
des revendications 33 a 40, dans lequel ladite infor- 
mation de commande de navigation de chaine de 
programmes (PGC_NV_CTL) inclut en outre une 
information indicative d'une duree d'un temps fixe 
lors de la reproduction de la chaine de programmes 
associee (287, PGC#1, PGC#2). 

42. Appareil d'enregistrement selon I'une quelconque 
des revendications 33 a 41, dans lequel chacun 
desdits premier et second groupes d'informations 
de chaine de programmes (304, VTS_PGCI#1, 
VTS_PGCI#2) inclut une table de commandes de 
chaine de programmes (309, PGC_NV_CMDT) 
contenant une information de pre-commande qui 
specifie une commande (322, PRE__NV_CMD) qui 
doit etre executee avant que ladite chaine de pro- 
grammes associee (287, PGC#1, PGC#2) ne soit 
reproduite. 



43. Appareil d'enregistrement selon I'une quelconque 
des revendications 33 a 42, dans lequel chacun 
desdits premier et second groupes d'informations 
de chaine de programmes (304, VTS_PGCI#1, 

s VTS_PGCI#2) inclut une table de commandes de 
chaine de programmes (309, PGC_NV_CMDT) 
contenant une information de post-commande qui 
specifie une commande (324, POST_NV_CMD) qui 
doit etre executee apres que ladite chaine de pro- 

10 grammes associee (287, PGC#1 , PGC#2) a ete re- 
produite. 

44. Appareil d'enregistrement selon la revendication 
43, dans lequel ladite information de post-comman- 

15 de inclut une commande (324, POST_NV_CMD) 
qui doit etre executee conformement a une entree 
utilisateur apres que ladite chaine de programmes 
associee (287, PGC#1, PGC#2) a ete reproduite. 

20 45. Appareil d'enregistrement selon I'une quelconques 
des revendications 33 a 44, dans lequel chacun 
desdits premier et second groupes d'informations 
de chaine de programmes (304, VTS_PGCI#1, 
VTS_PGCI#2) inclut une table de commandes de 

25 chaine de programmes (309, PGC_NV_CMDT) qui 
contient une information de commande intercelluie 
qui specifie une commande (326, IC JMV_CMD) qui 
doit etre executee apres qu'une cellule de ladite 
chaine de programmes associee (287, PGC#1, 

30 PGC#2) a ete reproduite. 

46. Appareil d'enregistrement selon I'une quelconque 
des revendications 33 a 45, dans lequel chacun 
desdits premier et second groupes d'informations 

35 de chaine de programmes (304, VTS_PGCI#1, 
VTS_PGCI#2) inclut une carte de programmes de 
chaine de programmes (306, PGC_PGMAP) qui 
definit une structure de programmes dans ladite 
chaine de programmes associee (287, PGC#1, 

40 PGC#2), ladite carte de programmes de chaine de 
programmes (306, PGC_PGMAP) incluant un nu- 
mero de cellule d'entree (ECELLN) pour une pre- 
miere cellule dans chaque programme dans ladite 
chaine de programmes associee (287, PGC#1, 

45 PGC#2). 

47. Appareil d'enregistrement selon I'une quelconque 
des revendications 33 a 46, dans lequel ladite zone 
de donnees (272, VTS) inclut une information de 

50 recherche (VTS_PGCIT_SA) pour rechercher ladi- 
te table d'informations de chaine de programmes 
(300, VTS_PGCIT) qui est enregistree dans ladite 
zone de donnees. 

55 48. Appareil d'enregistrement selon I'une quelconque 
des revendications 33 a 47, dans lequel ladite zone 
de donnees (272, VTS) inclut en outre une informa- 
tion de menu (295, VTSM_VOBS) qui permet a un 
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utilisateur de selectionner une chaTne de program- 
mes (PGC#n) qui doit etre reproduite a partir du 
support. 

49. Procede de reproduction de donnees a partir d'un 
support d'enregistrement selon Tune quelconque 
des revendications 1 a 16, comprenant les etapes 
de: 

recherche dans ledit support d'enregistrement 
de ladite table d'informations de chaTne de pro- 
grammes (300, VTS_PGCIT) ; 
acquisition de Tun desdits premier et second 
groupes d'informations de chaTne de program- 
mes (304, VTS_PGCI#1 , VTS_PGCI#2) ; 
lecture de I'information de lecture de cellule 
(307, C_PBIT) correspondant audit un desdits 
premier et second groupes d'informations de 
chaTne de programmes (304, VTS_PGCI#1, 
VTS_PGCI#2) et acces sequentiel aux cellules 
de donnees (284) de I'objet video (296, 
VTSTT_VOBS) par reference aux adresses de 
debut (C_FVOBU_SA, CJ_VOBU_SA) des 
premiere et derniere unites d'objets video (285, 
VOBU) dans I'information de lecture de cellule 
(307, C_PBIT) de telle sorte que les cellules de 
donnees (284) correspondant a I'une desdites 
premiere et seconde chaTnes de programmes 
(287, PGCI#1, PGCI#2) soient appliquees ; 
decodage et conversion des donnees video, 
audio et/ou de sous-image reproductibles co- 
dees des unites d'objets video (285, VOBU) 
des cellules de donnees (284) selon un signal 
de lecture ; 

determination de la presence d'une entree uti- 
lisateur qui selectionne une chaTne de pro- 
grammes precedente ou une chaTne de pro- 
grammes suivante en relation avec la chaTne 
de programmes reproduite presentement ; 
confirmation de si oui ou non la chaTne selec- 
tionnee existe parmi la chaTne de programmes 
suivante et la chaTne de programmes prece- 
dente (287, PGCI#1, PGCI#2) ; 
acquisition du numero correspondant pris par- 
mi le numero de chaTne de programmes sui- 
vante et le numero de chaTne de programmes 
precedente si la chaTne de programmes sui- 
vante selectionnee ou la chaTne de program- 
mes precedente selectionnee (287, PGCI#1, 
PGCI#2) existe ; et 

liaison sur la chaTne correspondante prise par- 
mi la chaTne de programmes suivante et la 
chaTne de programmes precedente (287, PG- 
Cl#1 , PGCI#2) et reproduction de ses donnees 
reproductibles correspondantes. 

50. Procede de reproduction selon la revendication 49, 
comprenant en outre les etapes de : 



determination de la presence d'une entree uti- 
lisateur qui selectionne un changement de 
chaTne de programmes "ou aller" ; 
confirmation de si oui ou non il existe la chaTne 
5 de programmes "ou aller" selectionnee (287, 

PGCI#1, PGCI#2); 

acquisition du numero de chaTne de program- 
mes "ou aller" si la chaTne de programmes "ou 
aller" selectionnee (287, PGC!#1, PGCI#2) 
10 existe ; et 

liaison sur la chaTne de programmes "ou aller" 
(287, PGCI#1 , PGCI#2) et reproduction de ses 
donnees reproductibles correspondantes. 

15 51. Procede de reproduction selon la revendication 49 
ou 50, comprenant en outre Petape de lecture de la 
table de commandes de chaTne de programmes 
(309, PGC_NV_CMDT) et execution de la pre-com- 
mande (322, PRE_NV_CMD) contenue dedans 

20 avant que celle correspondante des chaTnes de 
programmes (287, PGC#1, PGC#2) ne soit repro- 
duite. 

52. Procede de reproduction selon la revendication 49, 
25 50 ou 51 , comprenant en outre Tetape de lecture de 

la table de commandes de chaTne de programmes 
(309, PGC_NV_CMDT) et d'execution de la post- 
commande (324, POST_NV_CMD) contenue de- 
dans apres que celle correspondante des chaTnes 
30 de programmes (287, PGC#1 , PGC#2) a ete repro- 
duite. 

53. Procede de reproduction selon I'une quelconque 
des revendications 49 a 52, comprenant en outre 

35 Tetape de lecture de la table de commandes de 
chaTne de programmes (309, PGC_NV_CMDT) et 
d'execution de la commande intercellule (326, 
IC_NV_CMD) contenue dedans apres qu'une cel- 
lule predeterminee dans celle correspondante des 

40 chaTnes de programmes (287, PGC#1, PGC#2) a 
ete reproduite. 

54. Procede de reproduction selon I'une quelconque 
des revendications 49 a 53, comprenant en outre 

45 Tetape de recherche et de lecture de I'information 
de menu (295, VTSM_VOBS), d'affichage d'un me- 
nu pour selectionner une chaTne de programmes 
conformement a I'information de menu (295, 
VTSIvM/OBS) et de selection d'une chaTne de pro- 

50 grammes (304, VTS_PGCIT) en fonction d'une en- 
tree utilisateur. 

55. Appareil pour reproduire des donnees a partir d'un 
support d'enregistrement selon Tune quelconque 

55 des revendications 1 a 16, comprenant : 

un moyen (30, 50, 52) pour rechercher sur ledit 
support d'enregistrement (10) ladite table d'in- 
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formations de chame de programmes (300, 
VTS_PGCIT) ; 

un moyen (30, 50, 52) pour acquerir Tun desdits 
premier et second groupes d'informations de 
chaine de programmes (304, VTS_PGCI#1, 
VTS_PGCI#2) ; 

un moyen (30, 50, 52) pour lire reformation de 
lecture de cellule (307, C_PBIT) correspondant 
audit un desdits premier et second groupes 
d'informations de chaine de programmes (304, 
VTS_PGCI#1, VTS_PGCI#2) et pour acceder 
sequentiellement aux cellules de donnees 
(284) de Pobjet video (296, VTSTT^VOBS) par 
reference aux adresses de debut 
(C_FVOBU_SA, C_LVOBU_SA) des premiere 
et derniere unites d'objets video (285, VOBU) 
dans {'information de lecture de cellule (307, 
C_PBIT) de telle sorte que les cellules de don- 
nees (284) correspondant a celle desdites pre- 
miere et seconde chaines de programmes 
(287, PGCI#1, PGCI#2) soient appliquees ; 
un moyen (54, 56, 58, 60, 62) pour decoder et 
convertir les donnees video, audio et/ou de 
sous-image reproductibles codees des unites 
d'objets video (285, VOBU) des cellules de 
donnees (284) selon un signal de lecture ; 
un moyen (4, 50, 52) pour permettre une entree 
utilisateur qui selectionne une chaine de pro- 
grammes precedente ou une chaine de pro- 
grammes suivante en relation avec la chaine 
de programmes reproduite presentement ; 
un moyen (50, 52) pour confirmer qu'il existe 
ou non celle selectionnee de la chaine de pro- 
grammes suivante et de la chaine de program- 
mes precedente (287, PGCI#1, PGCI#2), pour 
acquerir celui correspondant du numero de 
chaine de programmes suivante et du numero 
de chaine de programmes precedente si la 
chame de programmes suivante ou precedente 
selectionnee (287, PGCI#1, PGCI#2) existe et 
pour realiser une liaison sur celle correspon- 
dante des chames de programmes suivante ou 
precedente (287, PGCI#1, PGCI#2) de telle 
sorte que ses donnees reproductibles corres- 
pondantes soient reproduces. 

56. Appareil de reproduction selon la revendication 55, 
dans lequel : 

ledit moyen (4, 50, 52) pour permettre une en- 
tree utilisateur permet la selection d'un chan- 
gement de chaine de programmes "ou aller" ; 
ledit moyen (50, 52) de confirmation est adapte 
pour confirmer si oui ou non la chaine de pro- 
grammes "ou aller" selectionnee (287, PG- 
Cl#1 , PGCI#2) existe, pour acquerir le numero 
de chaine de programmes "ou aller" si la chaine 
de programmes "ou aller" selectionnee (287, 



PGCI#1, PGCI#2) existe et pour realiser une 
liaison sur la chaine de programmes "ou aller" 
(287, PGCI#1, PGCI#2) afin de reproduire ses 
donnees reproductibles correspondantes. 

5 

57. Appareil de reproduction selon la revendication 55 
ou 56, dans lequel ledit moyen de lecture (30, 50, 
52) est adapte pour lire la table de commandes de 
chaine de programmes (309, PGC_NV_CMDT) et 
10 pour executer la pre-commande (322, 
PRE_NV_CMD) contenue dedans avant que celle . 
correspondante des chames de programmes (287, 
PGC#1, PGC#2) soit reproduite. 

is 58. Appareil de reproduction selon la revendication 55, 
56 ou 57, dans lequel ledit moyen de lecture (30, 
50, 52) est adapte pour lire la table de commandes 
de chaine de programmes (309, PGC_NV_CMDT) 
et pour executer la post-commande (324, 

20 POST_NV_CMD) contenue dedans apres que celle 
correspondante des chaines de programmes (287, 
PGC#1 , PGC#2) a ete reproduite. 

59. Appareil de reproduction selon Tune quelconque 
25 des revendications 55 a 58, dans lequel ledit moyen 

de lecture (30, 50, 52) est adapte pour lire la table 
de commandes de chaine de programmes (309, 
PGC_NV_CMDT) et pour executer la commande 
intercellule (326, IC_NV_CMD) contenue dedans 
30 apres qu'une cellule predeterminee dans celle cor- 
respondante des chames de programmes (287, 
PGC#1, PGC#2) a ete reproduite. 

60. Appareil de reproduction selon Tune quelconque 
35 des revendications 55 a 59, dans lequel ledit moyen 

de recherche (30, 50, 52) est adapte pour recher- 
cher et lire I'information de menu (295, 
VTSM_VOBS), pour afficher un menu pour selec- 
tionner une chaine de programmes conformement 
40 a {'information de menu (295, VTSM_VOBS) et pour 
selectionner une chaine de programmes (304, 
VTS_PGCIT) en fonction d'une entree utilisateur. 



45 



50 



55 



61. Systeme de communication comprenant : 

(la) un appareil pour lire des donnees a partir 
d'un support d'enregistrement selon Tune quel- 
conque des revendications 1 a 16; ou 
(lb) un appareil de codage comprenant : 

un moyen pour obtenir les donnees video, 
audio et/ou de sous-image reproductibles 
a partir de sources respectives (201, 202, 
203); 

un moyen (206, 207, 208, 210, 211, 212) 
pour coder et subdiviser lesdites donnees 
video, audio et/ou de sous-image repro- 
ductibles afin de former respect ivement 
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des groupements video, audio et/ou de 
sous-images (288, 290, 291) 
un moyen (205, 214) pour combiner les 
groupements video, audio et/ou de sous- 
images (288, 290, 291 ) afin de former une s 
pluralite d'unit6s de donnees (285, 
VOBU) ; 

un moyen (214, 216, 220) pouragencer les 
unites de donnees (285, VOBU) conforme- 
ment a un ordre de lecture afin de former 10 
un objet video (296, VTSTT_VOBS) dans 
lequel Pagencement des unites de don- 
nees (285, VOBU) est subdivise selon une 
pluralite de cellules de donnees (284) ; 
un moyen (205, 222, 226) pour cr6er une. is 
table d'informations de chaine de program- 
mes (300, VTS_PGCIT) qui definit une pre- 
miere chaine de programmes (287, 
PGC#1) et une seconde chaine de pro- 
grammes (287, PGC#2), 20 
ladite table d'informations de chaine de 
programmes (300, VTS_PGCIT) incluant 
un premier groupe d'informations de chai- 
ne de programmes (304, VTS_PGCI#1) 
associe a ladite premiere chaine de pro- 25 
grammes (287, PGC#1) et un second 
groupe d'informations de chaine de pro- 
grammes (304, VTS_PGCI#2) associe a 
ladite seconde chaine de programmes 
(287, PGC#2), lesdits premier et second 30 
groupes d'informations de chaine de pro- 
grammes (304, VTS_PGCI#1, 
VTS_PGCI#2) comprenant chacun : 

(1) une information de lecture de eel- 35 
lule (307, C_PBIT) qui specifie un or- 
dre de lecture desdites cellules de 
donnees (284) dans une chaine de 
programmes associee (287, PGC#1, 
PGC#2) de telle sorte que chaque eel- 40 
lule soit definie par des adresses de 
debut des premiere et derniere unites 

de donnees (285, VOBU) des cellules 
respectives (284) ; 

(2) une information de contenu *s 
(PGC_CNT) qui decrit le nombre de 
cellules dans ladite chaine de pro- 
grammes associee (287, PGC#1, 
PGC#2) ; et 

(3) une information de commande de so 
navigation de chaine de programmes 
(PGC_NV_CTL) comprenant : 

(a) une information de chaine de 
programmes precedente indicati- 55 
ve de si oui ou non il existe une 
chaine de programmes (287, 
PGC#1 , PGC#2) qui precede ladi- 



te chaine de programmes asso- 
ciee pendant sa reproduction a 
partir dudit support 

d'enregistrement ; 

(b) un numero de chaine de pro- 
grammes precedente qui specifie 
ladite chaine de programmes 
(287, PGC#1, PGC#2) qui prece- 
de ladite chaine de programmes 
associee si une telle chaine de 
programmes precedente existe ; 

(c) une information de chaine de 
programmes suivante indicative 
de si oui ou non il existe une chai- 
ne de programmes (287, PGC#1, 
PGC#2) qui suit ladite chaine de 
programmes associee pendant sa 
reproduction a partir dudit support 
d'enregistrement ; 

(d) un numero de chaine de pro- 
grammes suivante qui specifie la- 
dite chaine de programmes (287, 
PGC#1, PGC#2) qui suit ladite 
chaine de programmes associee 
si une telle chaine de programmes 
suivante existe ; et 

(II) un moyen pour moduler et pour transmettre 
les groupements video, audio et/ou de sous- 
images (288, 290, 291) de I'objet video 
(VTSTT_VOBS) apres ladite table d'informa- 
tions de chaine de programmes (300, 
VTS_PGCIT) par air ou via un cable ; 

(I I I) un moyen pour recevoir et demoduler ladite 
table d'informations de chaine de programmes 
(300, VTS_PGCIT) et les groupements video, 
audio et/ou de sous-images (288, 290, 291) de 
I'objet video (VTSTT_VOBS) en un emplace- 
ment a distance ; et 

(IV) un appareil de decodage comprenant : 

un moyen (30, 50, 52) pour acquerir Tun 
desdits premier et second groupes d'infor- 
mations de chaine de programmes (304, 
VTS_PGCI#1, VTS_PGCI#2) ; 
un moyen (30, 50, 52) pour lire I'informa- 
tion de lecture de cellule (307, C_PBIT) 
correspondant audit un desdits premier et 
second groupes d'informations de chaine 
de programmes (304, VTS_PGCI#1, 
VTS_PGCI#2) et pour acceder sequentiel- 
lement aux cellules de donnees (284) de 
I'objet video (296, VTSTT_VOBS) par re- 
ference aux adresses de debut 
(C_FVOBU_SA, C_LVOBU_SA) des pre- 
miere et derniere unites d'objets video 
(285, VOBU) dans I'information de lecture 
de cellule (307, C_PBIT) de telle sorte que 
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62. Systeme de communication selon la revendication 
61, dans lequel : 

ladite information de commande de navigation 
de chaTne de programmes (PGC_NV_CTL) in- 
clut en outre : 

(e) une information de chaine de program- 
mes "ou aller" indicative de si oui ou non il 
existe une chaine de programmes (287, 
PGC#1, PGC#2) qui peut etre reproduite 
en lieu et place de continuer la reproduc- 
tion de ladite chaine de programmes asso- 
ciee conformement a une commande 
utilisateur ; et 

(f) un numero de chaine de programmes 
"ou aller" qui specifie un numero de ladite 
chaine de programmes °ou aller" si une tel- 
le chaine de programmes "ou aller" (287, 
PGC#1, PGC#2) existe, et 



teur permet la selection d'un changement de 
chaine de programmes "ou aller" ; et 
ledit moyen (50, 52) pour confirmer est adapte 
pour confirmer si la chaine de programmes "ou 
aller" selectionnee (287, PGCI#1, PGCI#2) 
existe, pour acquerir le numero de la chaine de 
programmes "ou aller" si la chaine de program- 
mes "ou aller" selectionnee (287, PGCI#1 , PG- 
Cl#2) existe et pour realiser une liaison sur la 
chaine.de programmes "ou aller" (287, PG- 
Cl#1 , PGCI#2) afin de reproduce ses donnees 
reproductibles correspondantes. 

63. Systeme de communication selon la revendication 
61 ou 62, dans lequel : 

chacun desdits premier et second groupes d'in- 
formation de chaine de programmes (304, 
VTS_PGCI#1, VTS_PGCI#2) inclut une table 
de commandes de chaine de programmes 
(309, PGC_NV_CMDT) qui contient une infor- 
mation de pre-commande qui specifie une 
commande (322, PRE_NV_CMD) qui doit etre 
executee avant que ladite chaTne de program- 
mes associee (287, PGC#1 , PGC#2) ne soil re- 
produite, et 

dans lequel : 

dans ledit appareil de decodage, ledit moyen 
de lecture (30, 50, 52) est adapte pour lire la 
table de commandes de chaine de program- 
mes (309, PGC_NV_CMDT) et pour executer 
la pre-commande (322, PRE_NV_CMD conte- 
nue dedans avant que celle correspondante 
des chaines de programmes (287, PGC#1, 
PGC#2) ne soit reproduite. 

64. Systeme de communication selon la revendication 
61,62ou 63, dans lequel: 

chacun desdits premier et second groupes d'in- 
formations de chaine de programmes (304, 
VTS_PGCI#1, VTS_PGCI#2) inclut une table 
de commandes de chaTne de programmes 
(309, PGC_NV_CMDT) qui contient une infor- 
mation de post-commande qui specifie une 
commande (324, POST_NV_CMD) qui doit 
etre executee apres que ladite chaine de pro- 
grammes associee (287, PGC#1, PGC#2) a 
ete reproduite, et 

dans lequel : 



les cellules de donnees (284) correspon- 
dant & celle desdites premiere et seconde 
chaines de programmes (287, PGCI#1, 
PGCI#2) soient appliquees ; 
un moyen (54, 56, 58, 60, 62) pour decoder 5 
et convertir les donnees video, audio et/ou 
de sous-image reproductibles codees des 
unites d'objets video (285, VOBU) des cel- 
lules de donnees (284) selon un signal de 
lecture ; 10 
un moyen (4, 50, 52) pour permettre une 
entree utilisateur qui selectionne une chai- 
ne de programmes precedente ou une 
chaine de programmes suivante en rela- 
tion avec la chaine de programmes repro- is 
duite presentement ; 

un moyen (50, 52) pour confirmer qu'il exis- 
te ou non celle selectionnee de la chaine 
de programmes suivante et de la chaine de 
programmes precedente (287, PGCI#1, 20 
PGCI#2), pour acquerir celui correspon- 
dant du numero de chaTne de programmes 
suivante et du numero de chaTne de pro- 
grammes precedente si la chaTne de pro- 
grammes suivante ou precedente selec- 25 
tionnee (287, PGCI#1, PGCI#2) existe et 
pour realiser une liaison sur celle corres- 
pondante des chaTnes de programmes sui- 
vante ou precedente (287, PGCI#1 , PG- 
Cl#2) de telle sorte que ses donnees re- 30 
productibles correspondantes soient re- 
produites. 



dans lequel : 55 

dans ledit appareil de decodage, ledit moyen 
(40, 50, 52) pour permettre une entree utilisa- 



dans ledit appareil de decodage, ledit moyen 
de lecture (30, 50, 52) est adapte pour lire la 
table de commandes de chaTne de program- 
mes (309, PGC_NV_CMDT) et pour executer 
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la post-commande (324, POST_NV_CMD) 
contenue dedans apres que celle correspon- 
dante des chaines de programmes (287, 
PGC#1, PGC#2) a ete reproduite. 

5 

65. Systeme de communication selon Tune quelconque 
des revendications 61 a 64, dans lequel chacun 
desdits premier et second groupes d'informations 
de chaine de programmes (304, VTS_PGCI#1, 
VTS_PGCI#2) inclut une table de commandes de 10 
chaine de programmes (309, PGC_NV_CMDT) qui 
contient une information de commande intercellule 
qui specifie une commande (326, IC_NV_CMD) qui 
doit etre executee apres qu'une cellule de ladite 
chaTne de programmes associ6e (287, PGC#1, is 
PGC#2) a ete reproduite ; et 
dans lequel : 

dans ledit appareil de decodage, ledit moyen 
de lecture (30, 50, 52) est adapte pour lire la 20 
table de commandes de chaine de program- 
mes (309, PGCLNV_CMDT) et pour executer 
la commande inter cellule (326, IC_NV_CMD) 
contenue dedans apres qu'une cellule prede- 
termine dans celle correspondante des chai- 25 
nes de programmes (287, PGC#1, PGC#2) a 
ete reproduite. 



66. Systeme de communication selon Tune quelconque 
des revendications 61 a 65, dans lequel ledit moyen 30 
de codage est adapte pour coder une information 
de menu (295, VTSM_VOBS) qui permet a un utili- 
sateur de selectionner une chaTne de programmes 
(PGC#n) qui doit etre reproduite a partir du support, 
et dans lequel, dans ledit appareil de decodage, le- 35 
dit moyen de recherche (30, 50, 52) est adapte pour 
rechercher et lire Pinformation de menu (295, 
VTSM_VOBS), pour afficher un menu pour selec- 
tionner une chaine de programmes conformement 
a reformation de menu (295, vTSM_VOBS) et pour 40 
selectionner une chaine de programme (304, 
VTS_PGCIT) en fonction d'une entree utiiisateur. 
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